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AFHRL
MISSION

Principal Air Force Systems Command Organization for Planning and Executing Air Force

Exploratory and Advanced Development Programs in:

1. Manpower and Personnel

2. Education and Training

3. Simulation and Training Devices

4. Logistics and Group Aspects of Human Factors

ORIGIN

In the late 1960s, the Secretary of the Air Force
and the Air Force Chief of Staff felt it necessary
to redefine the Air Force's research and
development (R&D) efforts in the related areas
of personnel and training. In August 1967, the
augmented Psychology and Social Sciences
Panel of the USAF Scientific Advisory Board
(SAB) conducted a study concerning such R&D
work. In its report, the SAB developed certain
standards needed for a successful program:
(a) the requirement for managers of these R&D
efforts to possess and display a keen interest in -,

the entire program, (b) the proper allocation of
sufficient funding commensurate to the work
being accomplished, (c) the acquisition and
retention of well-trained and highly qualified
people, (d) the recognition that the "human
factor" involved in personnel and training R&D
makes it a unique entity that cannot be
compared to the hardware R&D in the Air
Force's respective physical science
laboratories, (e) the need for R&D functions to

be geographically close to the organizations that
most effectively applied the results of that R&D
work, and (f) the need for a proper balance
between finding solutions to current problems Ronald W. Terry, Colonel, USAF
and the achievement of long-range R&D goals. Retired April 30, 1983On July 1, 1968, the Air Force Human

Resources Laboratory (AFHRL) was
established with an organizational structure that
has allowed it to effectively carry out its mission

over the last 16 years.!P
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MESSAGE FROM THE COMMANDER

Colonel Alfred A. Boyd, Jr.

I accepted command of the Air Force Human Resources 0
Laboratory in early 1983 with a sense of high respect for
this dynamic organization and an eagerness to meet the
challenge of moving the Laboratory to even greater
accomplishments in the future. Few professions offer
the possibility of greater service and deeper dedication
than the service of one's country. The defense of our
country and the preservation of the freedoms our country
provides evoke a kind of intrinsic motivation not The Logistics and Human Factors Division provides the
encountered in many walks of life. technologies to ensure the availability of functioning

weapon systems to meet Air Force readiness needs.
Being a research and development (R&D) laboratory, The Training Systems Division is designing
AFHRL personnel are not training for front-line battle experimental courses to develop, demonstrate, and
duty, but the work of the Laboratory directly affects our evaluate improved instructional technology to provide
nation's probability of combat success. We work to increased combat readiness through state-of-the-art,
strengthen our forces, at the same time hoping that cost-effective training. The Operations Training
combat can be avoided. Our goal is peace through Division conducts R&D to improve combat
strength, and the Laboratory plays a key role in effectiveness. This division is investigating pilot
providing the instruments needed to acquire, train and performance in simulated high-threat environments,
support the human resources which are the source of that providing combat experience otherwise unavailable in

peacetime. The Technical Services Division supportsstrenigth. AFHRL Command staff and the R&D divisions through

In 1982, General Gabriel, Air Force Chief of Staff, management of information resources and the laboratory

stated before the Senate Armed Services Committee operations center.

that, "Attracting and retaining the right numbers and This annual report highlights some of the features of our
sufficient quality of skilled and motivated people is the organization, programs, technical achievements and
pincipal challenge for the Air Force." To help the Air ongoing R&D projects of fiscal year 1983. We invite
Force meet this objective, the Manpower and Personnel you to visit with us through this report, and to become
Division of AFHRL has a research program designed to bgetra newt our R& and products.0
hmprove ways to attract the most qualified individuals,

sign them where they will be the most productive, and Z
retain sufficient numbers in the career force to meet A A. Boyd, Jr., Colone US F
operational requirements. Commander

1-- -



CHIEF SCIENTISTS REPORT

logistics, and team training systems. The technology
facilitates the integration of manpower, personnel,
training, and logistics factors into weapon systems
design and acquisition. The emphasis has been on
computer-aided design for weapon systems
development, supportability, and maintainability, and
on automated performance aids for battle damage
repair. In addition, this thrust focuses on team
training and performance in command and control
battle-management functions.

(2) The Training Design and Delivery thrust is
developing technology to guide in the design and
acquisition of computer-based training management
and delivery systems applicable to both "schoolhouse"
and "on-the-job" training. At more fundamental
levels, it is developing technology for relevant skill
and performance specifications, as well as for
technology for applications of artificial intelligence in
technical and maintenance training and performance.

(3) The Manpower and Force Management thrust
provides technology for the effective acquisition,
distribution, and management of the personnel force,
military as well as civilian. The challenge for the
technology is to provide the means for making the best

Dr. Earl A. Alluisi person-job-matches possible on an ongoing basis--not
During FY83, the Laboratory experienced only a trivial task considering the size of the Air Force

relatively minor changes in its program structure and (over 575,000 uniformed personnel and nearly

resource alignments. Among the greater of these were 250,000 civilians in 1983), as well as the impacts of

the creation of two thrusts, and two divisions to economic, social, and political factors on manpower

manage them, out of the former Weapon Systems availability.

Logistics, Maintenance, and Technical Training thrust (4) The Aircrew Train thrust provides engineering
and Logistics and Technical Training Division. Thus, technology fort simulators and training

with four major research and development (R&D) technology for the effective use of these simulators in
thrusts, and four corresponding divisions charged with acquiring and maintaining combat flying skills. The
the technical management of the thrusts, the aim is to provide training-effectiveness data and
Laboratory continued to develop technology for Air technology through the use of which aircrews can be
Force use in acquiring, training, and managing the trained in peacetime to perform combat missions with
highly capable personnel force required for its weapon the same expertise and success as combat veterans.
systems to be operated and supported in ways that*ensure combat success. Technical Evaluations. There were many

management reviews of the Laboratory and numerous

Between the Executive Summary and the final sections technical reviews of parts of the program during FY83,

that present details of the Laboratory's organization as there are every year. There was one major
and resources, the main body of this report presents technical review aimed to assess the quality of the

the technical achievements and ongoing R&D in terms entire program and its technical soundness. This

of the four major program thrusts as follows: technical review, scheduled as an annual event, is
conducted through the AFHRL Technical Advisory

(1) The Maintenance and Combat Support thrust is Board (TAB), which consists of the Technical

developing technology for acquisition, combat Directors of the four R&D divisions, the Chief

2
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Scientist as chair, and a secretary. The TAB is simulators for training. Three additional areas were
assisted by a different Research Advisory Panel (RAP) reviewed with projects in their formative stages, and
for each thrust. Each RAP consists of three or more specific recommendations were made to ensure the
scientists of international repute in the thrust's technical quality of the proposed work; specifically,
relevant substantive areas, but drawn from outside the the (a) Integrated Training System, (b) Manpower,
Department of Defense. Each TAB technical review Personnel, and Training Integration Technology, and
involves week-long meetings with division personnel, (c) Application of Artificial Intelligence to Air Force
including especially the task scientists actually Training efforts. The TAB also observed that there
conducting or monitoring the work. The "third are several common elements in the proposed work
round" of TAB technical reviews, which were that require continuous and close technical
conducted during FY83, were judged the most coordination with similar efforts in the Manpower and
successful to date, but capable of being improved Force Management thrust; for example, the (a)
further with increased technical (as contrasted with development of task lists, (b) determination of training
management) details and more time for interactions requirements, and (c) development of job-performance
with task scientists. The fostering of integration measures.
across the program thrusts was again cited as one of
the additional benefits of the TAB technical reviews. Technical Status of the Manpower and Force

Management Thrust. Although the technical quality
Technical Status of the Maintenance and Combat of the efforts in this thrust was judged extremely high
Support Thrust. The program in this thrust was in all cases, the TAB cautioned that it continues to
judged to be developing with high technical quality be endangered by having minimum resources assigned
in all three of its areas--acquisition logistics, combat to the R&D--that is, the technical quality of the
logistics, and team training and performance in program could be jeopardized, or even compromised,
command and control. In the two logistics R&D by removal of just a few persons because the depth
areas, the program emphasis clearly appears to be on of expertise in several areas is critically low. The
applications, and it was recommended that the basic research program was singled out for
emphasis should be broadened to include more of the commendation, but with the caution that care should
R&D issues that are in the Laboratory's mission. The be exercised to ensure that it does not grow beyond
team training area, as reviewed, appears to be the available resources, and with the recommendation
contributing importantly to the command and control that it be more actively integrated with efforts in the
area, but to be aimed at addressing too few of the more Laboratory's other R&D thrusts. In the area of
general team-training R&D issues; this was viewed as personnel-qualification testing, the TAB observed that
a potentially serious shortcoming in the approach, and numerous R&D efforts must be completed to meet the
it was recommended that the issue be further reviewed Laboratory's responsibilities for the Air Force (which
at management levels. is the Executive Agency for R&D on the Armed

Services Vocational Aptitude Battery, or ASVAB), and
Technical Status of the Training Design and Delivery that the technical quality of ASVAB R&D is affected
Thrust. The program in this thrust was still in the not only by the AFSC/AMD/AFHRL chain of
formative stages at the time of the TAB technical command, but also by program directives coming from
review. Heading towards completion were major multiple sources external to this chain--for example,
projects on standardized computer-based-instruction the ASVAB Steering Committee, the ASVAB Working
(CBI) software and maintenance simulation for Group, and the Defense Advisory Committee for
training. The CBI software efforts were judged to be Military Personnel Testing. In order to obviate, or
"on track," having been joined into a joint-Services at least reduce, problems that threaten to compromise
R&D project with the common goal of providing a the technical quality of the R&D program in this area,
library of transportable, user-friendly, menu-driven, the TAB recommended that consideration be given to
machine-independent, modularized, course-authoring having a prime contractor develop routine revisions of
CBI software, in Ada, for use by all the military operational tests as well as the psychometric analyses,
Services; this effort, as well as the numerous norming, and standardization that are necessary parts
technology-transition projects based on it, were highly of such cyclic test development.
commended. It was recommended that the
maintenance simulation efforts, scheduled to be Technical Status of the Aircrew Training Thrust.
completed during FY84, be devoted to documenting Major efforts were taken in both management and
the findings and lessons learned, for example in both technical spheres to integrate the two aspects (training

technical reports and guides or specifications for the and simulation, or behavioral and engineering) of this
design, acquisition, and use of maintenance thrust. The beneficial effects of these efforts were

3



quite evident in terms of the improved technical unresolved issues affecting the program on a
quality of the work proposed for FY84. Nevertheless, Laboratory-wide basis became apparent.
the FY83 program was judged still imbalanced, with
engineering-development goals primary and training- (1) The principal BE is in in-house 6.1 (Research)
R&D goals seemingly secondary. To strengthen the and early 6.2 (Exploratory Deveopment) efforts.
technical quality of the overall program, the TAB
recommended that additional planning of training (2) The greatest unfulfilled opportunity is to achieve
(behavioral) R&D precede initiation of engineering- real program integration across divisions (and even
design projects. Overall, the training R&D was other laboratories) in the several efforts that are
judged too narrowly limited to the single strategy of suitably large, cohesive, and important, for example
testing the training effectiveness of devices-in-being in the advances being planned in artificial
through relatively simple, "purely applied-research" intelligence.
experiments. Alternative training-R&D strategies
(e.g., skill-acquisition and skill-maintenance training (3) The most apparent Laboratory-wide unresolved
R&D), the results of which would guide the design issue is that of establishing a suitable mechanism for
and development of training devices in the context of technology transfer, for transition of Laboratory
aircrew-training systems, were too little in evidence, products into utilization--some institutionalized
Technically sound plans were presented for both the mechanism to move vertically integrated technology
behavioral and the engineering aspects of the R&D demonstrations that are field deployable from the
programs, but whereas the engineering plans were de- Laboratory through 6.4 (Engineering Development) at
tailed and comprehensive, the training-R&D plans a product-division level to operational use.
lacked comprehensiveness and detailed specifics-
tions. The TAB recommended that training-effective- General Comments. An annual report provides a
ness issues be more directly addressed--i.e., that static picture--the status at a point in time--of the very
training-R&D plans be more fully developed and en- dynamic program which is, in the final analysis, the
ginering-R&D plans designed to support the training very substance of the Laboratory. The directions of
R&D, with both fully integrated into single plans a program are at least as important as its current
oriented towards the thrust'sobjectives, status. And here the evaluation is clear. The

direction is proper-to develop and apply the
Technical Overview. As a result of the TAB technical technology base and advanced technology
reviews, and in addition to the items addressed in demonstrations to increase the probability and ease of
specific thrusts, certain gaps, opportunities, and combat success.

4'.
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EXECUTIVE SUMMARY

4This Annual Report presents the organization and Under the Acquisition Systems subthrust, the R&D
activities of the Air Force Human Resources program was directed toward analyzing the
Laboratory (AFHRL) for FY83. The Laboratory's maintenance environment, examining Air Force
activities are reported as Technical Achievements and combat maintenance capability, determining wartime
as Ongoing Research and Development (R&D) as demand rates for aircraft electronic countermeasures
determined by the degree of completeness of the equipment, and developing an automated aid for
project. Additionally, the activities are presented in assessing aircraft battle damage. AFHRL findings
terms of the Laboratory's major thrusts and sub- have allowed both maintenance managers and the
thrusts: Diagrams highlighting the R&D thrusts R&D community to concentrate limited funds and
(Maintenance and Combat Support, Training Design manpower to finding solutions to those problem areas
and Delivery, Manpower and Force Management, and which are most serious and have the greatest chance
Air Crew Training) and their subthrusts are presented of payoff. Another project developed methods by
to provide the context for the descriptions of specific which the Air Force measures, quantifies, and
projects. .. improves its combat maintenance capability. Repair

of aircraft battle damage will be greatly facilitated
The Maintenance and Combat Support R&D thrust through use of the automated battle damage
was the responsibility of the Logistics and Human assessment aid which is under development.
Factors Division located at Wright-Patterson AFB,
Ohio. Combat Logistics Systems, Acquisition R&D within the Team Training Systems subthrust
Systems, and Team Training Systems are its three focused on the improvement of command and control
subthrusts. Under the Combat U stics Systems for battle management. In one effort work was di-

subthrust, efforts focused on computer-aided design rected toward determining the technical requirements

for weapon systems development, supportability, and for establishing high fidelity tactical command and
-mfoanbilitysteslts eloet po tiiatd ta control training and evaluation capability. Another
maintainability. Results on one project indicated that effort was designed to expand both the empirical and
the aerospace industry desired the Air Force's role to theoretical base of command and control decision-
be one of setting standards, developitig databases and making technology and to apply this knowledge to the
models, and sponsoring the growth of maintenance training and evaluation of command personnel. With
oriented computer-aided design. Another effort is the proper training, the users of improved Command
developing computer-based maintenance aids for and Control Centers will have the ability to operate
technicians. smoothly and efficiently in combat and in a rapidly

changing tactical environment.

S
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EXECUTIVE SUMMARY

The T raing Design and Delivery R&D thrust was an operational computer-assisted daily flight

maged by the Training Systems Division located at scheduling capability. Other R&D focused on
Lowry AFB, Colorado. This thrust has two developing specifications for the design of
subthrusts--Training Management and Delivery maintenance simulators, as well as developing
Systems, and Skills and Performance Specification computer graphics simulation of maintenance tasks.
Systems. Under the Training Management and The potential of interactive graphics simulation to
Delivery Systems subthrust, a detailed set of facilitate both learning and troubleshooting skills
specifications was developed for an ultrasonic non- practice provides a cost-effective alternative to costly,
destructive inspection (NDI) trainer. These unreliable, and labor-intensive actual equipment
specifications will enable user agencies to acquire a training.
prototype trainer. In another effort, a prototype
trainer for flight simulator troubleshooting was Under the Skills and Performance Specification
developed; its value in training flight-simulator Systems subthrust, AFHRL investigated the roles and
maintenance technicians is being tested. During behaviors of instructors engaged in non-conventional
FY83, the Laboratory transitioned its computer-based instruction. A role model was developed and
instructional technology widely both within and recommendations given for training and utilizing
outside the Air Force. The developed instructional instructors in non-conventional instruction. By
support software is being converted into a standard emphasizing the use of instructors in the designated
high-order language, Ada, to increase its availability ideal roles and behaviors and assigning remaining
and utility. This is one of the Laboratory's functions to non-instructor personnel, training for
contributions to a jo;-t-Services effort to develop a instructors can be more specific in preparing them to
family of hardware and software to support computer- function effectively on the job.
based instruction in a variety of military training and
educational applications. Another project resulted in

9-.
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EXECUTIVE SUMMARY

The Manpower and Force Management R&D thrust is constraints, costs, and personnel utilization patterns.
divided into the Force Acquisition and Distribution Work continued on adaptive testing, as well as on the
System subthrust and the Force Management assessment of physical strength and stamina
subthrust. The Force Acquisition and Distribution requirements in Air Force specialties.
System subthrust covers a great variety of projects.
Alternative weighting systems for the Weighted Development and validation efforts continued on the
Airman Promotion System (WAPS) were developed. Air Force Officer Qualifying Test, and the Armed
As a result of this development policymakers have Services Vocational Aptitude Battery. To determine
several alternatives available to improve WAPS, the impact of the Armed Services Vocational Aptitude
further ensuring that the most deserving airmen are Battery, AFHRL estimated the cost avoidance that ,
promoted to grades E-5 through E-7. The occurs through its use. Based on conservative ,-
Comprehensive Occupational Data Analysis Programs assumptions, the attrition rate without use of the Ie.
were initially developed in response to the need for ASVAB was estimated to be 14% greater than it is
an efficient and effective method of identifying and with selection based in part on the ASVAB results.
classifying jobs in a rapidly changing Air Force. To obtain the same number of graduates, an additional

These programs were enhanced, upgraded, and 7326 airmen would be needed at an additional total
expanded during FY83. Estimation of Air Force training cost of $36,630,000 per year. Since the Air
enlisted manpower supply was continued to determine Force has only 20 percent of the total Armed Services
the impact of changes in civilian and military personnel, this estimation could be multiplied by five
economic and policy parameters on the distribution of to estimate the DOD-wide cost avoidance in training
enlisted personnel by specialty, experience, and dollars through use of the Armed Services Vocational
aptitude. Projections were made of skill requirements Aptitude Battery.
to ensure that manpower is appropriate to the Air
Force mission and that personnel are available in Under the Force Management Systems subthrust,
sufficient quantities with the proper skills to empirically based information and guidelines were
accomplish mission requirements. Validation studies completed for improving the current system of
continued on the selection systems for Officer Training retraining enlistees from one occupational specialty to
School and the Air Force Reserve Officer Training another. Work continued to provide objective
Corps, as well as on selection procedures for pilot/ feedback on actual job performance in the mechanical
navigator training, career fields. If this prototype system is successful,

this methodology will be applicable to a full range of
Ongoing projects have added information about pilot functional specialties. R&D is ongoing to determine
candidates' psychomotor skills to the existing selection how feedback, goal setting, and incentives enhance
decision variables, i.e., the Air Force Officer productivity of Air Force personnel. Another project
Qualifying Test (AFOQT) and the Flight Screening involved a longitudinal assessment of stay/leave
Program. Preliminary results indicate that the decisions of Air Force personnel. This R&D effort
integration of these measures of perceptual motor will provide information for making informed
skills with the existing decision variables could reduce accession and personnel management policy decisions
pilot training attrition by 4-5%. Efforts are continuing which should result in the ability of the Air Force to
on a training decisions system to provide readily retain more of its experienced and productive iS

available and validated information to the Air Staff personnel by making the Air Force a more attractive
and user commands on costs and consequences of career option.
training decision alternatives under different

11 --
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EXECUTIVE SUMMARY

The Aircrew Training R&D thrust is divided into the process, and provide summary reports of the data
Aircrw Traiing Systems, Aircrew Training obtained on each student pilot during F-15 training.
Applications, and the Technology for Aircrew Training
Simulation subthrusts. Under the Aircrew Training Under the Technology for Aircrew Training Simulation
Systems subthrust, R&D was conducted to determine subthrust, a low-altitude navigation and targeting
field-of-view requirements for selective air-to-air and infrared for night attack system (LANTIRN) has been
air-to-ground maneuvers. As the amount of visual initiated. The LANTIRN system will provide a full-
information presented in a flight simulator display is mission trainer for all aircraft systems and weapons
increased, so are the costs. Therefore, the training delivery. Pilots using the LANTIRN system will be
payoff of the amount of visual data required must be able to fly their missions in the simulator with a higher
clearly defined. Another effort focused on the degree of safety and greater precision. Other ongoing
potential threat to aircrew survivability, as well as the projects will (1) determine the imagery requirements
effects on both offensive and defensive aspects of the for future radar simulation systems, (2) develop a
close-air-support mission associated with temporary lightweight visual image display system consisting of
loss of visual cues that might result from the laser collimating plastic Fresnel lenses that should provide
"flash effect." One project investigated the effects of enhanced light transmission for simulator visual
alternative visual cue displays on pilot performance in displays, (3) extend videodisc visual system
a simulated low-level flight task. technology, (4) develop a variable acuity display

system, (5) refine the currently used fiber-optic
Under the Aircrew Training Applications subthrust, helmet-mounted display, and (6) complete
R&D was conducted to measure the relationship development of a Combat Mission Trainer.
between aircrew performance in the simulator and
their subsequent performance in the actual aircraft, After the technical achievements and ongoing R&D
through the development of an integrated aircrew are presented, this report reviews the ongoing projects
measurement system, for use on the ground and in the through which the Technical Services Division
air. Another project was designed to develop supports the other divisions and outside agencies.
measures of electronic combat performance and to use Some of these are the general purpose development
them to evaluate the effectiveness of current electronic
combat training. Efforts were directed toward program, the file item data organizer, and the human

developing and evaluating programs for training C-5A resources research database.
and C-141B pilots and copilots in aerial refueling
tasks using ground-based part-task trainers. In This report describes other AFHRL functions, systems
another project, efforts were directed to develop and and facilities. It reports special events of FY83 and
evaluate a microcomputer-based Aircrew Training presents AFHRL organization, resources, and
Management Information System to document, publications.

.1
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COMBAT LOGISTICS SYSTEMS TECHNICAL ACHIEVEMENTS

Tie: CornputersAided Design: Industry Survey

AFHRL Ceuauscu: William B. Askren
AFHRIILRA
Wright-Patterson AFB OH 45433
Commercial (513)255-3871
AUTO VON 785-3871

Decripdea: A survey was conducted of 17 aerospace VUi salmon: The results of the survey are being used
*companies to determine current and desired inclusion three ways: (a) to help formulate AFHRL's R&D

of maintenance functions/issues in the design of sys- plans in the area of maintenance and logistics factors
tems and equipment, with emphasis on inclusion of in CAD, (b) to serve as the basis for AFHRL input0
computer-aided design (CAD). The results, compiled to the Institute for Defense Analysis study on reliability
from data collected during visits to these companies, and maintainability (R&M) factors in CAD, and (c)
indicate a broad scope of maintenance functions/issues as planning information for a new tn-Service committee
now being included in design or planned for inclusion on R&M in CAD.
in future design. T'he results indicate also that the
aerospace industry desires that the role of the Air Force Benefla.: The information and data collected during
be one of setting standards, developing databases and the survey have significantly reduced planning time for
models, and sponsoring the growth of maintenance- the new effort and have impacted the scope and content

orieted AD.of the follow-on work.
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TECHNICAL ACHIEVEMENTS

Title: Computer-Aided Design: A Tool for
Supporamt

AFHRL Contace: Alan E. Herner
AFHRILRA .
Wright-Patterson AFB OH 45433
Commercial (513) 255-3871
AUTOVON 785-3871

Descrdption: Computer-aided design (CAD) has
great potential to improve the supportability of weapon
systems. As part of their ongoing effort to improve
the logistic characteristics of weapon systems, AFHRL
helped to document a contractor's independent research
and development project. The videotape produced as
part of this effort shows a number of potential uses
of CAD to address reliability and maintainability
(R&M) and logistics in the design phase. Computers Aid in Weapon System. Design

Udisation: The videotape has proven very useful
in educating people to the great potential of CAD to Tite: Maintainability in Computer-Aided Design
address R&M issues. It is now being used as part
of the curriculum at the Defense Systems ManagementCollege. AFHRL Contact: Capt Dennis F. Spray

AFHRILRA

Benefits: The work described in the videotape forms Wright-Patterson AFB OH 45433

the foundation for major maintenance and logistic Commercial (513)255-3871
factors consideration in a CAD demonstration on the AUTO VON 785-3871
Ground-Launched Cruise Missile to be done in FY85. Decodo. This R&D project demonstrates the

feasibility of including maintainability analysis in
computer-aided design (CAD) during the conceptual
design phase of Air Force weapon systems acquisition.
The principal product is a two-dimensional graphic
depiction of a maintenance technician performing
various tasks in different body positions on an F-15

____ aircraft. Since the aircrnft representation includes
avionics equipment and access panel locations, it
permits accessibility analysis from the technician's
perspective.

UdUslatleus This R&D promotes injecting
maintainability analysis intQ the early stages of weapon
systems design.

Ben fit: This interface of maintainability analysis %
with CAD permits on-the-spot corrections and changes
while significantly reducing the time and requirement

Computer-Aided Design Representation for drafting the design. Weapon systems design
Replaces Hard Mock-Up flexibility prior to formalization avoids expensive

engineering changes later in the acquisition cycle.
Thus, the Air Force is assured of fielding highly
maintinable weapon systems at a lower cost.

1.7
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COMBAT LOGISTICS SYSTEMS

Title: Logistics Analyses for the Integrated Title: Computer-Based Maintenance Aids for
Communication Navigation Identifica. Technicians
tion Avionics System

AFHRL Contact: James C. McManus AFHRL Contact: David R. Gunning
AFHRIJLRL AFHRIJLRC

Wright-Patterson AFB OH 45433 Wright-Patterson AFB OH 45433
Commercial (513) 476-2018 Commercial (513) 255-2606
AUTOVON 986-2018 AUTOVON 785-2606

Description: The objective of this effort is to identify Description: A prototype computer-based
tools and techniques for incorporating logistics maintenance aids system is being developed that will
engineering parameters into system design during the store, retrieve, and present information for use by
conceptual phase. These analysis techniques will be technicians who perform maintenance tasks at the
demonstrated by applying them to the front-end intermediate level. The goal is to develop a system
analysis portion of the Integrated Communication that is easy to use, is liked by technicians, and provides
Navigation Identification Avionics (ICNIA) system all of the information needed for the task. Human
conceptual phase. Among the unique problems being factors requirements are being emphasized in the
addressed is the development of reliability-analysis syt em n The seill ese inthe
techniques for graceful degradation. The work will system design. The system will present instructions
include four major tasks applied to two conceptual at three levels of detail. This feature will provide
ICNIA system architectures developed by the Air Force technicians with instructions that are appropriate for
Avionics Laboratory. Incorporated into these tasks is all levels of experience (very detailed instructions for
a front-end analysis to determine the problems inexperienced technicians, less detailed instructions
associated with logistics engineering during the for more experienced technicians). The prototype is
conceptual development of new avionics and to identify now being constructed and will consist of a graphics
the techniques needed to accomplish logistics terminal and a minicomputer that will be installed at %
analysis. The major tasks involve developing front-end an intermediate level B-52 aircraft maintenance shop
analysis techniques in the areas of logistics support, at
reliability, survivability, and fault tolerance and Dyess AFB, Texas. There the prototype will be
applying them to the architectures of the two ICNIA evaluated by measuring the effectiveness of technicians
systems. A users handbook and supporting guidance using the system in performing maintenance on a test-
documentation for programming will be prepared, bed system.
addressing the rationale and logic behind the analyses
identified and developed. The documentation provides Utilixation: The results of the evaluation will be used
sufficient detail and clear guidance for use of these to develop system specifications for the procurement
analyses. Computer programs will also be prepared of technical data for future weapon systems. The B-lB11
for the mission-reliability model developed under this and the Advanced Tactical Radar program developers
effort. are interested in using the specifications to procure

automated technical data systems. In addition, theUtidiation: The results of this effort will provide technology developed in this project will provide the
guidancebasis for developing an effective technical data
indicators of logistics support, reliability, and b a ti for The Autmate Technical
survivability for the two ICNIA system architectures, presentation system for The Automated Technical
The technology and the analysis technique developed Order System of the Air Force Logistics Command.
will be used by government and industry engineers to The operational use of a computer-based maintenance
evaluate the impact that various conceptual design aids system will significantly reduce the costs of
elements will have on equipment reliability, maintaining the technical order system by reducing the
maintainability, and survivability, cost of updating technical data as well as printing costs.

18
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ONGOING R&D

PREVIOUS
GENERATION CONTRACTOR LSAR
INFORMATION

DATALSAR

PERFORMANCE BSELINE LOGISTICS
DATA HISTORICAL SUPPORT

~~DATA FILE ANALYSIS .

UMMARY RECORDS

" COST EAR-COEFRMNE // .ST MIODELS

- LOGISTICS ANALYSIS
RESULTS

Tide: Unified Database Technology Regulation 66-1). The UDB is programmed for
computer availability and a variety of data output modes

AFNRL Coaaatct: Robert N. Deem are available to the user.

AFHRIJLRA
Wright-Patterson AFB OH 45433 Udl uation: This technology and the resulting
Commercial (513) 255-3871 enhanced availability of logistics information will allow
AUTOVON 785-3871 for a significantly increased consideration of logistics

factors throughout the weapon systems design process.
Descrpliion: A unified database (UDB) technology It will also form the basis for an advanced development
is being developed for a central automated source of program and will address Air Force Operational Test
logistics data drawn from basic Air Force systems to and Evaluation Center needs, computer-aided design
support the weapon systems design process. Logistics interfaces and cybernetic techniques and
data are those that would assist in obtaining answers applications. Prototype software has been developed
to questions about logistics requirements as a function and tested, and is being used in support of a major
of alternative design/support concepts. Logistics data acquisition program. The full system will be tested
relate directly or indirectly to reliability, and demonstrated on a representative weapon system
maintainability, ground-support equipment, built-in acquisition program. After testing, it will be
test equipment, task analysis, skill level, crew size, transitioned to the Air Force Logistics Center where
training requirements, technical data, and spares. The it can be provided as a government-furnished program

basic data systems for this technology are the Logistics to contractors for use in weapon systems development.
Support Analysis Records (Military Standard 1388), A significant decrease in logistics costs for modern
and Maintenance Data Collection System (Air Force weapon systems should result.

1.9
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ACQUISITION LOGISTICS SYSTEMS

MAINTENANCE AND
COMBAT SUPPORT THRUST R&D DIRECTIONS

FIy4 WORK COMPONEFTS SUBTURUSTS
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Environment from senior management personnel down through the
AF eRtionci: Wendy B. Campbell including overseas forces, were represented, and.AFHRLJLRC interviewees were selected to represent different

Wright-Patterson AFB OH 45433 specialties, weapon systems, locations, skill levels, and

Commercial 513-255-2606 maintenance environments. The project took a
AUTO VON 785-2606 comprehensive approach to the maintenance area, with

special attention to the role of human factors in
Deecr¥pulon: This effort identified important factors effective, efficient maintenance. It provides the basis
that impact the performance of individuals, groups, and for an integrated research, development, and
organizations performing aircraft and missile applications plan based on the factors that influencemaneac.Teapoc sdwst oka h aneac efrac sprevdb hs wh *
problem from the perspective of the people who actually are directly involved in maintenance work.
perform, supervise, and manage maintenance
operations in the field. This was done by conducting Vailisauion: The results are being summarized in >
open-ended, one-on-one interviews with over 2000 several volumes of AFHRL technical reports. Also,
aircraft and missile maintenance personnel on active the data are being disseminated through briefings to
duty or in the Air Force Reserves. Interviewees ranged the Air Force maintenance community. Work is

20'
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TECHNICAL ACHIEVEMENTS

ongoing to develop a general strategy to address those Benefius: This effort has given Air Force
problem areas that require further R&D. There are management an overall picture of the problems in the
several ways in which various maintenance problems maintenance community today, and has greatly
can be attacked. Each solution "path" has a cost, enhanced awareness of them. By reviewing the total
payoff, and feasibility value. A plan which addresses scope of maintenance problems it has allowed both
these considerations for the most important managers and the research community to concentrate

i maintenance problem areas will be shared with all limited funds and manpower to finding solutions in
appropriate functional and R&D agencies. This can those problem areas which are most serious and have
serve as a foundation for a unified research, the greatest chance of payoff. This view has
development, and applications program for the encouraged changes that will improve the total
improvement of Air Force maintenance, maintenance system rather than improving one aspect

of the system at the expense of others.

ONGOING R&D,

Title: Combat Maintenance Capability Study Uuilation: The results of this effort will be used
by Air Force decision makers in determining policies,

AFNRL Conuact: Richard E. Weimer planning resources for combat, preparing units for
AFHRL/LRC combat, conducting operational exercises, enhancing
Wright-Patterson AFB OH 45433 combat logistics and maintenance effectiveness, and
Commercial (513 255-2606 influencing the design of more supportable future
AUTOVON 785-2606 weapon systems.

Description: No realistic means exist to fully
measure the capability of a peacetime unit to
successfully perform maintenance or logistics support
roles in a combat environment. The difference
between peacetime and wartime spares requirements
are not fully known or understood. The objective of
this effort is to examine systematically and critically
the differences between peacetime maintenance
processes with their material demands and those of
combat for modem complex aircraft. This R&D will
develop and demonstrate methods by which the Air
Force can measure, quantify, and improve its combatmaintenance capability.

*' Specifically, the project developed a wartime scenario
at Hahn AFB, Germany, to parallel a wing operation
in wartime. Modelling techniques were reviewed and
selections made to optimally determine logistics
composites, theater airbase resources and supply
demands for wartime operations. An extensive data
collection process included structured interviews and
survey responses from maintenance workers both at 7 4-:
CONUS and European airbases where the F-16 is op.
erational. Vietnam combat-experienced maintenance
personnel were interviewed as well. Surveys asked AFHRL Conducts R&D to Measure, Quantify,
for expert opinions on task-time requirements both for and Improve Air Force Combat Maintenance
peace and war time. Demands of accomplishing Capability
maintenance in chemical warfare environments were
also investigated.

21



ACQUISITION LOGISTICS SYSTEMS ONGOING R&D

OAST..

WSiING Ta~

pLACEMENT UdJxauon: The methods developed will aid Air
BASE BASE Force planning for wartime scenarios. With more

SUPPLY SUPPLY accurate parts forecasting, the Not Mission Capable
~~WiVCONTRACTOR Supply rate for ECM parts will be reduced, resulting

SUPPLY in improved operational effectiveness of ECM aircraft
and a reduction on the attrition rate of ECM mission

BA aircraft.
REPIR (AWAITING

PRS Tide: Automated Battle Damage Asessment Aid

AFHRL Contact: Capt Stan Collins-' "O't AFHRI/LRC

DEPOT LOCATDEPS Wright-Patterson AFB OH 45433
SrATI N Commercial (513) 255-2606

__ec-i"eus: AnAUTOVON 785-2606

SDeoeription: An automated aid will be developed
to provide specialized technical data for use by
maintenance personnel to assm aircraft battle
damage. At present the battle damage assessor must

Electronic Countermeasures Logistics rely on technical information that is scattered
and Repair Flow Diagram throughout the technical orders for the aircraft. Ile

information is often incomplete and difficult to locate.
The automated aid will provide the assessor with rapid

1Tie: Wartime Demand Rates for Aheraft access to information that is specifically designed to
Eleetronie Coiutermeasur Equipment support the battle damage assessment task. It will

Cpprovide information that is not presently available (such
AFHRL/LRA as estimated repair times) and will also include
Wright-Patterson AFOH 45433 specially designed illustrations showing aircraft
Commercial (513) 476-2018 structures and the relative locations of system

AUTOVON 9862018 components. The data will be stored and displayed
on a small (briefcase size or smaller), stand-alone,

Descrption: Because peacetime use of electronic portable computer system.
countermeasure (ECM) equipment is limited, little
historical data are available for use in the computation The following items will be developed for the system:
of wartime ECM requirements. Currently, there is no (a) a task analysis to specify information requirements,
thorough method to aid the manpower and logistics (b) an effective man-machine interface to ensure the
specialists to plan support for wartime logistics system is easy to use and information can be retrieved
requirements of aircraft ECM equipment. AD rapidly, (c) hardware and software for the system, (d)
available methods are based on peacetime operations techniques for preparing specialized battle damage
and indicators, such as supply/demand rates, repair assessment information, (e) battle damage assessment
rates, and support factors. Subjective "best" estimates technical data for a section of a test-bed aircraft, ()
are, therefore, often used as input data, and. this evaluation by having technicians use it to assess
results in a low level of confidence in the requirements simulated battle damage to an aircraft, and (g)
computation. specifications for the assessment aid hardware and

software, and for the technical data used with the
In an attempt to resolve these problems, several system. Off-the-shelf hardware and software will be
algorithms have been developed using strawman used where possible.
wartime demand rates. The end product will be
computer software. Using this software, commands Udlsadent Specifications will be developed for use
will be able to compute ECM parts wartime demand in procuring the specialized technical data required forrates (given a single definition of war) that captures battle damage assesment. Results of the evaluation

war, maintenance, and design induced demands to will be used to develop specifications for use in
support the ECM system. Products derived from this procuring the automated battle damage assessment aid
softwar forecast parts required for the ECM War for operational use.

0Readiness Spares Kit.
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MAINTENANCE AND
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ONGOING R&D

Tide: Combat Planning and Attack Capabffity
AFH Conbt a: Judith Krebs

AFHRIJLRG
Wright-Patterson AFB OH 45433
Commercial (513) 255-5910
AUTO VON 785-5910

duesc wiho re This work will develop a feasibility plan
for establishing an Air Force focused, US-based,
tactical command and control (Ca training and
evaluation capability. To date, limited capabilities
exist to train and evaluate commanders and battle staffs
in their wartime duties. One overriding factor that

* contributes to this is that combat configured C2 systems
do not exist in peacetime. The personnel who staff
these combat systems usually have different peacetime
duties, which creates a disconnect as there are
significant differences between modes of operations,

Arti~se Concption o)f numbers, constraints, stres levels, and criteria of

Commaixd and Control Ineato success during war as opposed to peace.
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TEAM TRAINING SYSTEMS Ii
This feasibility plan, known as the Combat Planning Utilization: This product will determine the
and Attack Capability (COMPAC), is based on the technical requirements for establishing a high fidelity
assumption that the proposed training capability will tactical C2 training and evaluation capability. This
build on the existing Blue Flag facility at Hurlburt capability will serve three primary functions: (a) to
AFB, FL, where training for US tactical C2 teams is train and evaluate personnel assigned and/or
presently conducted. Data collection has consisted of scheduled to augment tactical C2 systems in their
in-depth reviews of existing documentation on Air combat duties, (b) as a capability to evaluate the
Force regulations as well as intensive site visits. The operational impact of new C' system components on
intent of this project is to document what currently overall system operations, and (c) to assess the
exists in the tactical C2 arena in terms of training, efficiency and effectiveness of existing and new
professional military education, personnel policy, procedures and strategies. The knowledge gained
automation, and management issues. Based on these during the development of the COMPAC feasibility
data, the final plan will contain sufficient detail to plan and the resulting documentation will feed into
serve as a guide for systematically achieving, through other areas of R&D presently underway within
modular implementation, a total capability. AFHRL. Specifically, the resulting documentation

will highlight existing training and performance
assessment needs of tactical C2 .

performance of command-level personnel and, if the
results warrant, to develop and test training progams
that could potentially improve this type of
performance. The approach being taken in this R&D
area includes development of an innovative computer-
based, in-house simulation of specific tactical
command and control (C2 ) decision-making situations.
A series of these in-house studies were conducted on
issues dealing with human information processing,
information transfer, and decision making. To date,
progress in this effort has developed several separate
tactical scenarios/problems, and these have been
entered in the Tactical Battle Management Software
Simulator.

Computerized Simulated Tactical Decision-Making Utdllaatlms The unique aspects of this capability
include the ability to automatically collect data on the

Tide: Tactcal Battle Research performance of individuals and/or teams, while
Capabiy preserving the essential complex nature of the decision-

making situation. This simulation can also be used
AFHAL Comut George A. Frekany to investigate methods of training tactical decision

AFHRIJLRG makers or teams and can be configured to test new
Wright-Patterson AFB OH 45433 methods and procedures. One specific example will
Commercial (513) 255-5910 be to investigate the best way of training personnel
AUTOVON 785-5910 on the most effective methods to use when preparing

air tasking orders for offensive counterair missions.
Dme 1ptan In general, the aim of this R&D A future development effort will likely be directed
progrm is to mensure and assess the decision-making towards development of training methods for electronic

w2 fe.
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ONGOING R&D

Title: Improved Training for Command and specific wartime training requirements. The overall
Control Battle Staffs use derived from this work will provide improved

methods for individual team training and evaluation
AFHRL Contac.e: Lawrence E. Reed methods to assess the combat readiness of tactical

AFHRIJLRG teams. The Tactical Air Forces will benefit from this
Wright-Patterson AFB OH 45433 project by having combat-ready personnel assigned to
Commercial (513) 255-5910 the main tactical C2 systems. In addition, with the
AUTOVON 785-5910 proper training, the users of the C2 centers will have

the ability to operate smoothly and efficiently in the
Description: The purpose of this project is to face of enemy action and a rapidly changing tactical
develop, test, demonstrate, and evaluate technology for environment.
the training and evaluation of personnel who operate
tactical command and control (C2) systems. In order
to achieve this, attention is being directed to the
importance of the individuals and teams that operate 0
these systems and the interaction between human
performance, hardware, and operational procedures.
Emphasis will be placed on the actual definition of
wartime skills and procedures. This project is
exploring the different methods for analyzing
peacetime/wartime job performance and training
requirements, determining training and evaluation
programs, and specifying performance tests. This
exploratory effort should also identify many research
issues for further study, particularly in training and
evaluation technology.

Utilization: The development of a new analysis
technology for accurately identifying the actual wartime
training requirements, will make it easier to select
personnel for critical positions in the Tactical Air
Control Center. The set of new analysis techniques
will extend and refine a number of existing methods
(e.g., task analysis, systems analysis). These new
methods are extremely critical and will be used to
develop accurate training programs that cover the AFHRL is Developing Technology

to Train and Evaluate C2 Operator.

-5
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"I don't think you can overstate the

iportance of effective training today. It 4

has a direct relationship to readiness and
combat capability--and the success of our "%
deterrent posture."

... man has become more central in our
hardware decisions. The role of man as a
key element within weapon systems has
broken through the hardware bias that has
plagued weapon system R&D for years."

"In your business, the final product is not
hardware. Your final product is a fully
trained man or woman."

"'The bottom line in training systems and
training equipment is how quickly and
accurately can one or the other training
system--or piece of equipment--produce a
trained person. And at what cost. Those are
the criteria that determine the affordability
and usefulness of particular training
systems."

Keynote Address by General Marsh to
TrainingEquipment Conference

Washington, D.C., 14 November 1983
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TRAINING DESIGN AND DELIVERY THRUST
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TRAINING MANAGEMENT
AND DELIVERY SYSTEMS TECHNICAL ACHIEVEMENTS

Tide: Improved Non-Destructive Inspection improved selection, training, or retention of NDI
Teelmician Capabilities technicians.

AFHRL Contact: Robert L. Summers In the second objective, specifications were developed
AFHRLIDE for a stand-alone trainer that would allow inspectors
Lowry AFB CO 80230 to practice the ultrasonic NDI technique on the job.
Commercial (303) 370-2482 The specifications were divided into two phases. The
AUTOVON 926-2482 first phase specified the functional requirements--the

Description: Recent wide-scale performance testing performance characteristics of the trainer and the
has resulted in challenges to the ability of Air Force behaviors that the trainer was to develop and sustain.
non-destructive inspection (NDI) technicians to find The second phase specified the engineering/physical
flaws in aircraft structures with the precision and characteristics the trainer must have in order to

reliability demanded by aircraft design engineers. As accommodate those functional requirements identified

a result, the Air Force has identified two urgent needs: in the first phase.
first an analysis of relationships between NDI Uidvatdon: lhe products of this effort are a complete
technician performance and personnel data, designed set of detailed specifications, including costs, for an
to identify particular features of good inspectors, and ultrasonic NDI trainer. This will enable acquisition
second a capability for NDI technicians to practice agencies to acquire a prototype of the trainer.
NDIs in Air Force field laboratories. These two needs Benefits: Potential payoff to both military and
represent the two objectives of this R&D effort. In civli : notntive to omilities is
the first objective, Armed Services Vocational Aptitude civil non-destreiv tsti ommuitesaisBattery scores and questionnaire-generated personnelregard to Air Force maintenance
ater scoes dto actual NDI performance test in particular, the added capability offered by the

data were compared tospecified trainer will effect safer and less costly groundscores. In general, there were no specific features and flight operations.found among good inspectors that could lead to
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ONGOING R&D

of the actual flight simulator. The trainer (a) models
the major subsystem components of a representative
flight simulator, (b) emphasizes the functional and logic
flow relationships of the components, and (c) provides
a wide range of simulated malfunctions for technician
troubleshooting practice.

To further enhance the overall effectiveness of the S
trainer, additional instructional features, such as
automated performance measurement and automated 8
student feedback, are incorporated in the device. The
device was utilized by the 380th Aircraft Maintenance
Squadron (AMS) at Plattsburgh AFB, NY. The lessons
(malfunctions) have been reviewed by that technical
staff and suggested revisions accomplished. A formal
suinmative evaluation of the troubleshooting trainer's
impact on subsequent job performance and relative on- ,s

Trainers Used to Teach Simulator Maintenance the-job training costs is underway.

Utilisation: Novice technicians assigned to the 380th
AMS have employed the device since May 1983. This

Tide: Flight Simulator Troubhleshooting Trainer trainer was used to train maintenance technicians at V.%
the duty station on troubleshooting the F-lll flight

AFHRL Conuact: Gerard M. Deignan simulator, a relatively complex and mature flight
AFHRL/IDE simulator. %,-
Lowry AFB CO 80230
Commercial (303) 370-2482 Preliminary results indicate technicians are favorably
AUTOVON 926-2482 disposed toward a training device that allows them to

apply their newly acquired knowledge and skills on
Descripuion: Flight simulators have increasingly malfunction problems with no fear for personal safety S.-

been employed as one cost-effective solution for nor of damage to expensive equipment. Given a ,;ii
maintaining a variety of complex aircrew teamwork reliable, adjunct, interactive training device for
skills. However, the personnel directly responsible for troubleshooting skills training, novices can be expected
maintaining these complicated, computer-based to solve operational malfunctions confidently in less
simulators have little time to correct the intricate time than the costly trial-and-error approaches
malfunctions occurring within the simulators. There characteristic of uncertainty and inexperience.
is also limited time to train novice simulator technicians
systematically in efficient methods of troubleshooting. If the approach embodied in the troubleshooting trainer
In addition, a growing body of evidence indicates the is validated in this initial application, similar trainers
limitations/constraints of actual flight simulators for could be developed for the full range of present and
training technicians in logical problem-solving skills. future flight simulators. The hardware configuration

and controlling software are suitable for troubleshooting
To reduce the gap between maintenance training training in general and are not uniquely associated with
requirements for job competencies and the real-world this particular application. New malfunctions and the
operational requirements/limitations of the actual associated microfiche images would have to be
equipment, a prototype flight simulator troubleshooting developed for each system. The results of this effort
trainer was developed. may eventually be generalized to other complex

electronic systems that are similar to flight simulators
The trainer provides technicians with a substantially in design and architecture and offer limited opportunity
improved capability for hands-on practice in for maintenance training.
troubleshooting many of the more frequent malfunctions
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TRAINING MANAGEMENT
AND DELIVERY SYSTEMS

(3) Air Force Manpower and Personnel Center
(AFMPC) - AFMPC started using the AFHRL CBI
system with four to six terminals at Randolph AFB
connected to the AFHRL computer. Initially, one
terminal was on-line and was used for demonstrations
and course author training. The AFMPC effort will
also be a 12- to 18-month project that is expected to
result in standardized software on an AFMPC VAX 11/
780 computer.

(4) Tri-Service Enineering Development - A tri-
Service project is aimed at capitalizing on previous
R&D technologies to develop a tri-Service CBI training

* device. The approach is to utilize the Navy- developed
Electronic Equipment Maintenance Trainer in an
enhanced form and the standardized instructional
support software being developed and managed byAFHRL.

Computer Programmer Developing
Standardized Instructional Software (5) Space Command - The Air Training Command

Technical Training Center at Lowry AFB provides
Title: Computer-Based Instructional training for operator and maintenance personnel

Technology Transfer assigned to space systems. Personnel in Space
Command Headquarters at Colorado Springs and the

AFHRL Contact: William A. Nunns Space Command units at Sunnyvale and Vandenberg
AFHRIADC AFB, CA are interested in exploring innovations in this
Lowry AFB CO 80230 training. The opportunity to apply advanced CBI
Commercial (303) 370-2482 technology to this training would permit AFHRL to
AUTOVON 926-2482 impact space training significantly.

Description: The value of new technology resulting (6) Training in Ada - The Department of Defense
from R&D is its usefulness to the operational/user (DoD) Stan dardComputer Language - The oD Aa
communities. The ultimate test of a new technology Project Ofice has been in contact with AFHRL to
is its contribution toward developing, supporting, and analyze the type of training needed to establish a
maintaining a superior combat ready force. There are capability to train thousands of DoD programmers
both formal and informal mechanisms within the Air worldwide in the use of Ada. AFHRL is in a position
Force for transitioning new technologies from the R&D to take the lead in this area and to make a major cost-
community to the operational/user communities. The effective contribution to DoD.
following are some specific examples of technology
transfer being pursued by AFHRIJLowry. (7) B-lB Aircrew Training Program - After evaluating

available computer-based training systems, the 4235th
(1) Tactical Air Command TAC) - A successful Specialty Training Squadron at Carswell AFB, TX has
demonstration of a forward-looking resource scheduling determined that the technology currently available
system (FLRS) was conducted by TAC using terminals within the computer-based training system at AFHRL
connected to the AFHRL computer. The TAC Director is applicable to their developing training mission.

.iof Operations has approved proceeding with the FLRS Terminals connected to the AFHRL computer are
effort. currently installed at Carswell AFB for development

of aircrew courseware methodologies. The 4235th(2) National Security Agency (NSA) - NSA currently Specialty Training Squadron is in the process of
is using the computer-based instructional (CBI) system acquiring their own capability to host the AFHRL
at AFHRL. Four terminals at NSA/Washington computer-based training system in support of actual
D.C., are connected to the AFHRL computer. This B-B aircrew training courseware development and
will be a 12- to 18-month effort to allow NSA to presentation.
develop, demonstrate, and evaluate advanced CBI
technologies.
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(8) The ongoing standardized software development system at Lowry AFB. These capabilities include data
at AFHRL is directed toward making all of these collection and analysis, computer-assisted instruction,
activities operationally feasible. This project is and computer graphics generation. The basic
developing a mini/microcomputer version of the hardware configuration consists of a high resolution
Advanced Instructional System written in a standard color graphics terminal and a video disk unit. The
language. Once completed, standardized software video disk unit is capable of representing a variety of
will be available to all DoD users as a transportable, adjunct media (i.e., microfiche, video tape, slides,
modular, highly flexible computer-based training film, etc.).
system.

Utiisasion: This research will produce a graphics
Utilisation: AFHRL has agreements with several simulation of test-station tasks, specifications for a low-
operational/user organizations to allow them access to cost device targeted for the training environment, and
the AFHRL CBI system. This access will permit a research test bed for the resolution of issues
these organizations to explore advanced training associated with maintenance-training graphics
technology that has resulted from AFHRL R&D simulations. Furthermore, the test bed can be
activities over recent years. It is anticipated that a considered as a prototype system for establishing
carefully planned and systematic transition of functional specifications for a variety of part-task
advanced CBI technology to the operational/user training simulations. Such a system could be used
community will result in improved training and by the Systems Program Office in determining least-cost
ultimately, in improved performance. simulations. This effort is extremely important in

determining the correct match for a training task and
Tide: Iteractive Computer Graphics its graphics-level simulation. The results of this effort

Shnulation for Intermediate Level can be used in developing graphics-level simulations
Maintenance Training for new weapons systems and equipment, as well as

for current systems. This effort will demonstrate and
AFHRL Conmet: Gerard Deignan evaluate a simulator with low physical fidelity, but with

AFHRLIDE high potential for maintenance training, including
Lowry AFB CO 80230 troubleshooting. Devices and software will serve as
Commercial (303) 370-2482 a test bed for future investigations.
AUTOVON 926-2482

Description: Readiness of increasingly complex
aerospace systems depends, in large part, on the
knowledge and skills of job competent maintenance
technicians. Efficiently producing sufficient numbers
of skilled troubleshooters requires an adaptive training
capability that provides individual students with the
opportunities (a) to acquire difficult, abstract
conceptual relationships, and (b) to practice
troubleshooting skills on samples of malfunction
problems representative of those to be encountered
subsequently on the job. The potential of interactive
graphics simulation to facilitate both learning and
troubleshooting-skills practice provides a cost-effective
alternative to costly, unreliable, and labor-intensive
actual equipment training.

The objectives of this R&D effort are to design,
develop, and demonstrate the related cost effectiveness
of the graphics simulator versus the actual equipment
trainer, and to determine the transfer-d-training
effectiveness of various simulation instructional
strategies, given job tasks of varying difficulty. Graphics Simulation Enhames

The prototype test bed has been built on the existing Maintenance Training

R&D capabilities of the computer-based instructional
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Title: Handbooks and Model Specifications for Program Office (SPO) personnel tasked with the
the Design and Development of effective and efficient design of simulators versus actual
Maintenance Simulators equipment trainers. Primary handbooks have beendeveloped.

AFHRL Contact: Gerard Deignan

AFHRL/IDE Utilization: The resultant guides should be useful
Lowry AFB CO 80230 to ISD teams during the development of training
Commercial (303) 370-2482 specifications for maintenance simulators. SPO
AUTOVON 926-2482 personnel will use the documents in the translation of

training requirements into equipment specifications in
Description: Simulation devices/methods have been such a way that effective training devices will result.
used formally for more than 50 years as tools to aid Collectively, these documents facilitate the
decisions in selection, training, and performance determination of whether a trainer is needed. If a
assessment of aircrew and maintenance personnel. trainer is required, the guides facilitate (a) the precise
Yet, little empirical evidence is available to guide specification of training requirements, (b) the
decision makers in the cost-effective design, equipment required to support that training, (c) the
development, and implementation of simulators. In logistical support anticipated over the life cycle of the
particular, properly designed training simulators have training, and (d) the impact of design decisions on life-
the potential to produce job-competent performers for cycle costs.
a variety of occupations and tasks ranging from
procedural operations to complex problem-solving. A Initial users are the Test and Evaluation Squadron of
growing body of evidence suggests that for certain the Air Training Command at Edwards AFB, CA and
training tasks and learners, simulators are as effective the SPO at Wright-Patterson AFB, OH. The
as actual equipment trainers, but simulator life-cycle publications are also being used by other Air Force
costs conservatively comprise only one-third to one-half agencies, as well as by the Army and the Navy.
of the actual equipment costs. Title: Transportable Instructional Applications
Whether future maintenance training simulations will Delivery System
be both cost and training effective depends largely on
designer knowledge of the interrelationships among the AFHRL Contact: Brian Dallman
following factors: (a) characteristics of the learners, AFHRLIDE
e.g., aptitude and achievement motivation levels, (b) Lowry AFB CO 80230
characteristics of the job/tasks to be mastered, e.g., Commercial (303)370-2482
difficulty level, (c) characteristics of the organizational AUTOVON 926-2482
environment in which performers of varying capability
confront tasks of varying complexity/environmental Description. The Transportable Instructional
stress, and (d) characteristics of alternative training Applications Delivery System (TRIADS) program is a
devices/methods, e.g., cost-effectiveness payoffs of joint-Services effort to develop a family of hardware 1
features for adapting, monitoring and challenging and software to support computer-based instruction
student performance. Given factual data on the (CBI) in a variety of military training and educational
interrelationships among the four preceding factors, applications. It is also intended that the program will
training system designers can tailor simulator designs serve as a foundation for the creation of operational
to optimize trainer cost effectiveness. R&D is military CBI centers.
therefore needed to provide designers with those facts.

The CBI centers could mist interested DoD agencies
The objectives of this effort are to produce (a) a set by (a) demonstrating CBI system capabilities, (b)
of introductory instructional systems development (ISD) identifying steps needed to obtain funding, (c) •
guides, (b) model simulation trainer specification performing or assisting in system definition studies, and
guides for maintenance trainers and flight simulator (d) assisting in system acquisition, development,
trainers, (c) logistical support guides, and (d) a implementation, and maintenance. The centers would
synthesis of cost-effectiveness information derived from maintain a software library, ensure configuration
simulator applications in both government and management, and perform software acceptance tests of
industry. The latter will be incorporated into a set new additions from R&D programs or from other
of simulator design decision aids to moist System military agencies.
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The TRIADS program has several critical elements, amount of time is being spent in developing daily flight
First, a library of CBI programs sufficiently flexible schedules. The objective of the first phase of this
to support development, delivery, and management project was to reduce daily flight-scheduling man-hours
requirements of most military training environments by 50% by developing and demonstrating the feasibility
must be assembled from existing R&D products. At of computer-assisted daily flight scheduling.
the same time, it is necessary to conduct
demonstrations to promote the program and provide The approach was to build the scheduling system
formative evaluation and to develop functional around the existing database and editor approach of
specifications for hardware systems capable of the Air Force Advanced Instructional System (AIS).
executing the TRIADS software. Finally, it is Utilizing student, instructor, course syllabus, and
necessary to plan for the institutionalization of joint- schedule databases, the system assisted the scheduler
Services CBI programs. by producing a basic schedule that was syllabus

specific and conflict free. The scheduler then fine-
TRIADS is sponsored by the Office of the Under tuned the schedule through an on-line cathode ray
Secretary of Defense for Research and Engineering, tube. Likewise, to maintain currency, student and
and is being performed by a working group composed instructor databases were updated at the end of each
of representatives from AFHRL, the Army Research sortie. Responding to additional requirements
Institute for the Behavioral and Social Sciences, the identified during this phase, AFHRL has proposed to
Navy Personnel Research and Development Center, the Tactical Air Command (TAC) that a joint effort be
the Naval Training Equipment Center, and the Army initiated to enhance forward-looking resource
Program Manager for Training Devices. scheduling (FLRS) through the application of existing

AIS technology. This would provide historical data
Utiden: Because it is modularized and collection and analysis, requirements forecasting,
expandable, TRIADS software and hardware will be reports generation, and academic assistance
adaptable to most military training situations, capabilities.
TRIADS will serve as a low-cost simulation device for
maintenance training tasks requiring two-dimensional
and/or three-dimensional simulations. TRIADS can
be configured to deliver computer-assisted instruction ,---, own
to a number of simultaneous users, and will perform

many instructional management functions. TRIADS
has relevance to a variety of military -training
operations. It will embody the demonstrated
capabilities of military R&D efforts in the areas of
maintenance simulation iand computer-based W j '-' ;0 V___
training. These capabilities will allow for increased -w C E

training effectiveness, enhanced instructional
management, and the possibility for effective job.
aiding applications. TRIADS will reduce the
proliferation of single-purpose training systems and
the associated maintenance, configuration l
management, and support problems.

Tide: Forward-Looking Reouree Scheduling -
Syutess mm~i to Ruan mum

AFHL Ceomict: William A. Nunn&
AFHRIADC Computers Expedite Resource Scheduling

Lowry AFB CO 80230
Commercial (303) 370-2482
AUTOVON 926-2482

Daesvcipdw Because of the increasing complexity
of the modem day flight-training syllabus, an inordinate
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Utl'dation: The effort resulted in a demonstrable converting the CBI software to a standard high-order
daily flight-scheduling capability. The feasibility language that will be widely available and supportable
demonstration was conducted during February 1982 in on a large number of machines. The DoD standard
one squadron of the 479th Tactical Training Wing of programming language, Ada, will be used.
TAC at Holloman AFB, NM. In the second phase,
which is being proposed as a joint TAC-AFHRL effort, A mature CBI system with over 10 years of development
the additional capabilities will be integrated into the will be available to a wide range of users. Because
system, and the technology will be transitioned to TAC of the modular configuration of the instructional support
for implementation within a full wing at Holloman software (ISS) system, users will be able to select only
AFB. TAC has written a Request for Personnel those functional capabilities desired. Very small to
Research. TAC has identified three major categories very large configurations will be possible. Because
of benefits that would result from full implementation the system is fully integrated, users can add additional
of an FLRS system: (a) direct cost savings--primarily functional capabilities at a later date without having
operation and maintenance costs for students on to redo all their previous work. The system will be
temporary duty, (b) time savings--reducing scheduling in Ada; therefore, transportability over a wide range
man-hours by two-thirds, allowing people to do what of vendor hardware will be possible. The use of Ada
they do best, and (c) quality control--eliminating will mean that one common software package will exist
syllabus deviations, improving student training and that it can be maintained for all locations from
continuity, and reducing unprogrammed direct support one control site. The final software product is to be
missions. put in the public domain. Commercial, private, and

public organizations can use the ISS as the basis for
Tide: Instructional Support Software System their own training systems.

AFHRL Contact: Alan P. Marshall
AFHRIADC
Lowry AFB CO 80230
Commercial (303) 370-4385
AUTOVON 926-4385

Descripteon: AFHRL has developed a computer-

based instructional (CBI) system employing both
computer-aided instruction and computer-managed -
instruction techniques. It is a large-scale system
requiring a specially modified CYBER computer for
operation. The system was originally designed to
support a very large number of students in a variety
of training courses and, simultaneously, to support "4"
R&D efforts involving technical training issues. The ...
R&D has now progressed to the point where transfer
of this technology to the operational community (i.e.,
major commands), as well as to other DoD agencies, -

is desired. This technology must be in an affordable,
maintainable, and current state-of-the-art
configuration. This effort will provide that product and
at the same time preserve the significant investment
that has been made in developing improved approaches

* to individual training. Standrdied CBI Software
" ' Facilitates Technololgy Transition "

Udiisaldu The principal purpose of this effort is FTr
to develop and demonstrate that one or more of the
functional components of this CBI system can reside
and execute on small, affordable mini/
microcomputers. This wi be accomplished by
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TECHNICAL ACHIEVEMENTS b

Tide: Personnel Requirements for Non. of time spent in theoretically ideal roles is influenced
Conventional Insruetion by the instructor's years of experience and attitude

about both the job and prior job training, and (c)
AFHRL CoMact: Robert L Summers number/types of instructor-perceived problems are

AFHRIADE influenced by those same factors. Approximately 20%
Lowry AFB CO 80230 of instructor time is spent in roles not included in the
Commercial (303) 370-2482 theoretical role model, e.g., author, equipment
AUTOVON 926-2482 maintainer, supervisor, clerical, and administrative.

These duties might be effectively assumed by non-
Description: This effort investigated the roles and instructor personnel.
behaviors of instructors in non-conventional instruction
(NCI). Questionnaires and interview forms were Utfdtlstion: Principal products of this study are the
constructed, and 99 NCI personnel in 10 courses at NCI role model, its implications for personnel
four Air Training Command centers were queried. The requirements, and recommendations for training and
theoretical role model, against which data in this study utilizing instructors in NCI.
were analyzed, establishes the ideal role order as
counselor, modeler, evaluator, diagnostician, Benefits: Potential payoff to Air Force technical
remediator, implementor, and planner. Considerable training lies in the improved effectiveness of the
variability was found in the order of, and in the time training and utilization of instructors in non-
set ein, the behaviors required of instructors across conventional training environments. By emphasizing

courses. The principal findings from analysis of the use of instructors in the designated ideal roles and
the data are that (a) NCI instructors spend more time assigning remaining functions to non-instructor
than is considered ideal in administrative, clerical, and personnel, training for instructors can be more specific
instructional management roles and less time than ideal in preparing them to function effectively on the job.
in learning facilitator and tutorial roles, (b) percentages
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Title: Effective Application of Computer- benefits. It was found, also, that flexible, creative,
Assisted Instruction Within Different and knowledgeable managers, as well as high instructor
Instructional Settings dedication and motivation, are extremely important if

implementation is to be successful.
AFNRL Contact: Brian Daliman

AFHRLIDE Uilisation: The results of this study will aid
Lowry AFB CO 80230 instructional system designers and personnel involved
Commercial (303) 370-2482 in the design and implementation of new instructional
AUTOVON 926-2482 technologies. By attending to the factors identified in

this study, the incidence of unsuccessful
Description: The degree to which computer-assisted implementations of self-paced instructional designs
instruction (CAI) is effective varies substantially from could be reduced.
one situation to another. This effort is investigating
the factors that create those variations in effectiveness, Title: Artificial Intelligence Applications in
with the goal of establishing predictors of effectiveness Training, Job Aiding, and Performance
of CAI applications. Once all such factors have been Assessment
so ordered, they will be transformed to a decision
matrix. This will ensure that all relevant factors can AFHRL Contact: Brian Dallman
be weighed in CAI implementation decisions. A AFHRIDE
handbook has been developed and is in the process Lowry AFB CO 80230
of being evaluated at two Air Training Command bases. Commercial (303) 370-2482

AUTOVON 926-2482
fleilstion: The ultimate product of this effort will
be a course manager's handbook that will prescribe Description: The Air Force has been interested and
the appropriate level of CAI application and will involved in artificial intelligence (AI) research for some
identify the required resources. This handbook is time, but practical applications in this field have been

expected to be used for training development decisions limited because of expense and a lack of development
in all military technical training programs. CAI is an tools. Al is the study and application of what is known
effective medium of instruction if appropriately about intelligent behavior to the development of
applied. The handbook will provide guidance that will machine systems, especially computer systems. This
ensure cost-effective utilization, effort will conceptualize a program plan for the

development, validation, and implementation of AI
Tide: Critical Factors Associated with Self. applications. The plan will help solve Air Force

Paced Instruction problems in the areas of technical training,
performance assessment, and job performance aids.

AFNRL Contact: Brian Dallman Also, this effort is structured to provide hands-on
AFHRLIDE experience with existing expert systems in order to
Lowry AFB CO 80230 allow AFHRL personnel to familiarize themselves with
Commercial (303)370-2482 the new technology. Several systems will be acquired
AUTOVON 926-2482 for evaluation on existing AFHRL/Lowry hardware

systems.
Decriptiom This effort was undertaken to
systematically study factors that influence self-paced Utllisation. This initial effort will develop a program
instructional designs and, to identify those factors that plan for AI applications. It will also develop a
are decisive to the successful implementation of a self- functional specification for a test bed system where
paced course. The approach was to identify candidate R&D issues involved with integrated job-aiding and
factors from an analysis of existing military and civilian training systems may be explored. A comprehensive,
reports, and to employ interview and case study unified, and coordinated plan can enhance R&D
techniques to determine factors for examples of program responsiveness by reducing duplication of
successful and unsuccessful implementations within effort, promoting sharing of resources and products,
the Air Training Command. In general, the major and encouraging program support from the user
finding of this effort was that successful self-paced community.
courses had characteristics that could produce cost

36

U"S



10 '01

pA

di~

* ER

I. *E* A:



MANPOWER AND FORCE MANAGEMENT THRUST

MANPOWER AND FORCEMANAGEMAENT TERUST _, RDDIECTINS -

FT84 WORK CODEPONENnr SUBIMII>

* IAYWT MR*1 a TM3 XQIJAIIG 0MOOOOC
FOR E A OL 1IBM-

DISTOBUTON SYSTE AMHIA CHEEET

* UOAI 131 N

* 001UAL 4DATA *53

*EINA LUNAR DAA *

micAL R moEWt r t n ignacuci,
PER FUmN1S MAY00 AL6O2fl
p mnonm A1100

*AD*A3Jfl INVW0*T

* Commm menA

a ROIM A am 3m36

FORCE ACQUISITION AND
DISTRIBUTION SYSTEM TECHNICAL ACHIEVEMENTS

Tie: Stsudy of Ahtrudive Weighting System
for the Weighted Aham Promotson received considerable attention across the Air Force
system and is a major concern of MPX. Basic weighting

AFHR C~uscs:C. Eeenestrategies which were investigated included the
eALComntact: C ene Gtto refollowing: (a) weighted average of APR ratings, with

AFHRL/MOMM most recent ratings being most heavily weighted, (b)
Brooks AFB TX 78235 splitting of the APR factor, with the single recent APR
Commercial (512) 536&2912 being emphasized over other APR&, (c) adjustments to
AUTOVO n 240-2912 the APR factor, with penalties assessed for trends that

show continued unsatisfactory performance, and (d)
D.eripions In response to a request from the differential weighting of APR ratings, with higher APR
Directorate of Personnel Plans at Headquarters USAF ratings being weighted more heavily than lower
(HQ USAFIMPX), a study was carried out to develop ratings. Variations and combinations of these

* alternastive weighting system for the Airman strategies resulted in the development and evaluation
Performance Report (APR) factor in the operational of over 30 alternative weighting systems. The most

* Weighted Aira Prmto ytm(APS) formula. promising systems were selected and applied to actual
The objective was to remedy or minimize the problem airman records in three complete WAPS promotion
of promotion selection to grades E-5 through E-7 of cycles for a total of 158,715 cases. The objective was .4
airmen with recent, low APR&, i.e., APRs which are to assess each system's impact on promotion outcomes
7 or less. This problem of WAPS selections of "poor in terms of the following criteria: (a) effectiveness in
perfIrme s", using the present WAPS formula, eliminating promotion selectees with ratings of 7 or
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less on their most recent APR, (b) percent overlap of the enlisted corps. Retention rates, quality of job
among promotion selectees identified by an alternative performance, and corps morale depend on a system
system and by WAPS, (c) promotion selection rates that is both visible and equitable.
for sex/minority subgroups, and (d) promotion selectee
quality reflected by average scores on the six WAPS Title: Extensions of Hierarchical Grouping
promotion factors (Specialty Knowledge Test, Uing the HIER-GRP ProgramPromotion Fitness Examination, time-in-grade, time-
in-service, decorations, and APR) by the mutually AFHRL Contact: Joe Ward
exclusive subsets of selectees identified by an AFHRL/MOMP
alternative system and by WAPS. Results were Brooks AFB TX 78235
briefed to the staff offices of HQ USAF/MPX and the Commercial (512) 536-2187
Air Force Manpower and Personnel Center. AUTOVON 240-2187 b"

Utillsaaion: Information developed in this study will Description: A hierarchical grouping computer
be used by HQ USAF/MPX to remedy the problem program (HIER-GRP) was developed to group a set of
of WAPS promotion selection of poor performers. regression equations in a stepwise manner that
Also, it will bring the WAPS formula into better minimizes the overall loss of predictive efficiency at
alignment with the current Air Force management each step. This program has been used extensively
position regarding job performance and promotion for grouping regression equations in which the number
selection, of cases is the same for each equation and the predictor
Bensflhs: The results of this study can be used by correlation matrix is the same for all equations being
policymakers to make improvements to WAPS, considered for grouping. Now HIER-GRP can be used
whereby the most deserving airmen are promoted to for grouping analyses in more general situations than
grades E-5 through E-7. Equity in promotion the special case for which the program was originallydesigned.
selection and emphasis on recent performance are deied
viewed as important ingredients in a promotion system Utilization: Frequently it is desired to cluster
that impacts upon the all-important mid-level grades prediction systems in which each equation is derived

from a different set of predictor data. This situation
occurs, for example, when final technical school grades
(or attrition, reenlistment, etc.) are predicted from
personnel data prior to entering the Air Force.
In the practical problem of classifying personnel into I
different career areas, it is frequently desirable to
reduce the number of job types to a small number.In this situation it is desired to classify persons into
jobs (Person-Job Match) so that the overall measure
of performance (the objective function) is maximized.
The clustering procedure should group jobs together
such that persons considered for a classification within
a job cluster can be interchanged among all jobs in
the cluster with very small effect on the overall measure
of classification effectiveness. In this situation jobs

0 . should be clustered for which the differences between
predicted job success among any pair of jobs within
the cluster are nearly constant for all people. This
is described as "little interaction between people and
jobs within the cluster."

Bemefla.: The results of this research will allow the u
HIER-GRP program to be applied to a wider class of
clustering problems and differential classification than
before, and will result in more effective classification
of Air Force jobs and improvement of judgment analysis
applications such as used in the development of the
"Weited Airman Promotion System.

Weighted Airman Promotion System:
Provides EquitabW Visible Promtieu,
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STRENGTH AND STAMINA

BASIC SKILLSPP

JOB

DEMANDS

r.REQUIREMENTST

END~rN~e.MISSION
ENDURAN4CE J

1%t.. or EDUCATIONAL 0'-- f' LEVEL
' " 'EFFECTIVENESS,

OApplication of CODAP Proegrams
Title: Owig Development of the Facilitates Person-Job-Match

Com preheusve Oecupational Data
Analysis Programs

continued enhancement of a methodology for
AFRAL Contact: William J. Phalen restructuring and summarizing these data for higher-

AFHRL/MOMM level management in increasingly diverse functional
Brooks AFB TX 78235 areas, (b) upgrading of the utility and running efficiency
Commercial (512) 536-2932 of several major CODAP programs to meet the needs
AUTOVON 240-2932 of the Air Force Occupational Measurement Center (c)

DT meosignificant improvements in program documentation
Defiptlow The Comprehensive Occupational Data and software maintainability, and (d) development of
Analysis Programs (CODAP) is an occupational data several major analytic programs. A major extension
analysis software package that inputs and performs of the CODAP system is planned for the coming year.
calculations on massive quantities of raw data from job It will involve the development of a package of profile
surveys. It was developed in response to the need analysis programs for analyzing and clustering
for an efficient and effective method of identifying and anticipated types of data not amenable to standard
classifying jobs in a rapidly changing Air Force. The CODAP analysis.
bmaib input to this system is information provided by
large numbers of job incumbents in the occupational U aialen: In addition to its ongoing operational
area being studied. Because the data are selected uses in updating and evaluating the Air Force officer
at the worker-task level, the CODAP system provides and enlisted classification structures and in developing
a base of information that may be utilized in many and validating the content of training pe a,
ways to address a variety of predefined and sometimes CODAP is now being employed to
unwticipated management questions. The technical scientifically sound basis for realigning entry-level
support during the past year has been aimed at (a)
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aptitude requirements across Air Force career fields performance procedures, and (c) to improve job
and to address questions about the requirements of classification and training criteria. Educational
jobs, all of which will be integrated into the initial institutions are using CODAP to modify their
personnel selection process and eventually into the vocational education curricula. During the past year,
Person-Job Match model. Currently it is also being the Air Force CODAP software has been sent to the
integrated into the Air Force Specialty Knowledge Test Army and Marine Corps to help them update their
development program as the most effective means of CODAP systems. Also, the Los Angeles School
assuring the job-relatedness of test content. The District and the Institute of Nuclear Power Operation

successful implementation of task-analysis procedures were provided with the CODAP software package.
in Instructional Systems Development will depend AFHRL is currently making CODAP runs for and
heavily on CODAP data and analytic techniques. providing consultation to the Department of Health
Although developed by the Air Force, all branches of and Human Services to assist them in analyzing jobs
the Department of Defense, as well as the British, in the Program Analysis job series. Based on their
Canadian, and Australian Forces, have incorporated experience with CODAP in this study, the Department
CODAP into their operational programs. In the is planning to put the CODAP system on their own
public sector, many state and county governments are computer and use CODAP as the basic tool for
using CODAP (a) to validate their traditional testing analyzing several other job series in the Department.
and selection procedures, (b) to validate job and

Title: Selection for Pllot/Navlgator A second R&D effort is obtaining information about
Flying Training candidates' cognitive abilities, such as information

processing and decisiveness, and will add these to the
AFHRL Contact: Jeffrey Kantor selection decision. A parallel program predicted

AFHRL/MOAA success in Navigator Training with an experimental
Brooks AFB TX 78235 Basic Navigator Battery. Some of the test items will
Commercial (512) 536-3222 be included in the Navigator-Technical composite of
AUTOVON 240-3222 the AFOQT. Additionally, programs are underway to

obtain measures of performance for operational
Description: The increasing complexity of USAF squadron flying. These measures are intended to
aircraft and the wide range of operational missions in expand the criterion for evaluation of the prediction
which they are employed demand the highest possible information to include combat mission effectiveness.
performance from all aircrew. The goal of this R&D
is to enhance pilot and navigator quality by improving Utilisation: The additional prediction measures will
the process through with they are selected for trainin, be used by the Air Training Command to improve . -

New measures of candidates' abilities which predict selection systems for pilot and navigator training.
success both in flying training and the operational Additionally, the results of the R&D measuring combat --
squadron will be used. A program which is well mission effectiveness will assist the classification
underway will add information about pilot candidates' decision into fighter or non-fighter aircraft for both
psychomotor skills to the existing selection decision pilots and navigators. This information will be
variables, i. e., the Air Force Officer Qualifying Test especially useful with the advent of Specialized

(AFOQT) and the Flight Screening Progam. Undergraduate Pilot Training and its requirement for
Preliminary results indicate that the integration of these an early track selection decision. The improvement
measures of perceptual motor skills with the existing of the pilot and navigator selection systems will provide
decision variables could reduce pilot training attrition students better suited for the demands of training and 0
by 4-5%. Approximately 1900 pilots are trained the combat mission.
annually and the average cost of a student pilot
dropping out of flying training is $68,000. A
conservative estimate of 4% attrition reduction would
result in a cost savings of over 5 million dollars
annually, using these new selection techniques. S

:.5-
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ENLISTED SUPPLY MODEL

Title: Estimation of Air Force Enlisted supply-demand relationship developed earlier in this
Manpower Supply effort is being used as the basis for an examination

of individual AFSs as well as groups of AFS. After
AFURL Congact: John Taylor individual or subgroups of AFSs have been examined,

AFHRL/MOMD the integrative model will permit the aggregation of the
Brooks AFB TX 78235 various AFS categories into a total system for studying
Commercial (512) 536-3047 such topics as the costs and benefits of retraining,
AUTOVON 240-3047 prior-service enlistments, effects of the :'I Bill on

accession and retention, and effects of retirement
Dweptiouu During the past 3 years, econometric policies on the force structure.
R&D in the Air Force enlisted accession and retention
market has resulted in the development of a data file Work under this task has been expanded to provide
for analyzing the impact of changes in civilian and a methodology for predicting future retention trends for
military economic and policy parameters on the the Air Force at large and for selected AFSs, and to
distribution of enlisted personnel by specialty, quantify the impact of selective reenlistment bonuses
experience, and aptitude. The data file was used also on Air Force retention.
to econometrically derive the necessary relationships

0. for performing these impact analyses, both Air Force- UtUisaido: The results of this effort will provide Air
wide and in selected levels of occupational specialty Staff offices with quantitative means for justifying
and/or quality groupings, various programs to the Office of the Secretary of

Defense and to Congress. As an example, this effort
A 2-year extension to the original contract is providing should demonstrate the cost effectiveness of the
for a detailed analysis of accession and retention within selective reenlistment bonus program. Other results
specific Air Force specialties (AFS). A model is should enable Air Force planners to make effective us6
undter development to facilitate forecasting the effects of fiscal resources to meet accession and retention
on ttal-foirce accession and retention of various policy goals.
and economic variables. Theoretical work on the
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ONGOING R&D

Title: Validation of Officer Training School and
Air Force Reserve Officer Training Corps Title: Development of an Air Force
Selection Systems Occupational Research Data Bank

AFHRL Contact: Douglas K. Cowan AFHRL Contact: ILt Richard H. Brown
AFHRL/MOAO AFHRL/MOMM
Brooks AFB TX 78235 Brooks AFB TX 78235
Commercial (512) 536-2257 Commercial (512) 536-2932
AUTOVON 240-2257 AUTOVON 240-2932

Description: The Officer Training School (OTS) and Descriion- Efforts to establish an Air Force
the Air Force Reserve Officer Training Corps Occupational Research Data Bank have resulted in the
(AFROTC) both use central selection boards to select development of an on-line rapid access retrieval system
applicants and to fill program quotas. The selection for different kinds of occupational data. This retrievalbardlcs difr so in pro ac buot. The gelioa system includes summary-descriptive variables aboutboards differ somewhat in approach, but the goals are occupational survey data for the
identical: to select the best qualified personnel from eiste occupations, ana s repor ine
among the applicants. The primary difference in the systed occupations. The reseal epoides
two selection processes is that AFROTC uses the system by occupations. The retrieval system provides
Weighted Professional Officer Selection System, which the capacity to reference research materials through

a cross-catalogued key word search and to select,was developed through policy capturing. In this display, and print variables related to occupationalsystem, 11 weighted variables are used to develop a descriptors. It also allows the user to extract various
entirely by boards, and the selection process does not Comprehensive Occupational Data Analysis Programs

(CODAP) reports. In addition, longitudinal analysisinvolve empirically weighted variables. The two and cross-occupation analysis capabilities are built into
selection processes will be compared, and each system and ssoccuAtionenal ys tes itin .
will be validated against edormance prior to the system. At present, these prototype systems withincommissioning and at several career points after the Occupational Research Data Bank are operational.commissioning. aWork has been directed towards the interface ofcommissioning. statistical and occupational survey data an'i the

Utilization: The results will be used to refine and development of an occupational aptitude requirements %
improve the selection of oTS candidates and AFROTC subsystem.
cadets for the professional officer course and Utiliation: The Occupational Research Data Bank '
subsequent commissioning. This improvement should has been designed to support the R&D thrusts of
result in the selection of high-quality officer personnel AFHRL. The large volume of occupational data
and the reduction of attrition in officer training contained in the retrieval system provides a centralized
programs. location for researchers to obtain quick-response

answers for questions regarding the characteristics of
specialties, such as mean test scores, ethnic mix, and
geographical distribution. Without using the
Occupational Research Data Bank capabilities such
questions may take weeks to answer. Cross-
comparisons of specialties with respect to their
characteristics are feasible and should lead to more %
effective selection of occupations for special studies. -'
Personnel and training data from calendar years 1978
through 1981 are presently available. CODAP reports
from calendar years 1978 through 1983 are available
also. -

14.

M Students being Sworn in as
Cominssioned Officers
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Title: Analysis of Manpower Projection of Skill and synthesis of alternative methods of skill
Requirements requirements projection in light of available resources

and operational needs. The R&D will include
AFNRL Contact: John N. Taylor consideration of how to incorporate the impact of known

AFHRL/MOMD technological changes expected to be implemented
Brooks AFB TX 78235 during the projection period. Ultimately, application
Commercial (512) 536-3047 of such a modeling process will greatly aid in ensuring
AUTOVON 240-3047 that manpower is appropriate to the Air Force mission

and that personnel are available in sufficient quantities
Description: This effort will develop and evaluate with the proper skills to accomplish mission
alternative techniques for projecting skill requirements requirements.
corresponding to alternative compositions of program
elements, accounting for technological changes Tile: Enlisted Assnment/Res nt
currently being implemented. The methodology is as Researchfollows:

1. Categorize selected Air Force Specialties according AFHRL Contact: Manuel Pins, Jr.AFHRL/MOMP
to growth, shrinkage, stable or mixed patterns since Brooks AFB TX 78235
1977. Commercial (512) 536-2187

2. Determine the timeliness with which changes in AUTO VON 240-2187

the Five-Year Defense Plan are reflected in the Description: This work supports the assignments .
manpower data files. function of Air Force personnel management. The

object of this project is to develop assignment
3. Analyze how changes in, and uncertainties about, technology which will be used by the Air Force in the
the implementation timing of major force programs or Person-Job Match area. The following is the initial
changes thereto affect the timeliness, completeness, list of planned work:
and accuracy of the data files.

1. Design two alternative systems for assigning airmen
4. Determine the impact of program element changes to geographic locations.
on Air Force Specialty distribution patterns, and assess
how discrepancies between predicted and actual 2. Assist the Air Force Recruiting Service transfer
program levels vary as the prediction period shrinks, the Procurement Management Information System

(PROMIS) software to the newly acquired Honeywell
5. Describe the needs for and uses of skill projection system, which is the assignment optimization portion
data throughout the Air Force manpower, personnel, of PROMIS.
and training systems.

3. Develop the post-PROMIS assignment methodology6. Analyze commoalities between skill projection for implementation of variables already available for

and other Air Force requirements analysis tools, such the selection and classification of recruits.
as functional and program estimating equations.s
7. Review skill projection techniques used by other 4. Develop a PROMIS H mignment methodology.

Implement presently used variables and define through
military, government, and civilian organizations. R&D new variables to be used in the selection and N

8. Synthesize and evaluate alternative methods of skill classification of recruits.
projection for effectiveness in the Air Force 5. Develop a library of R&D software in the operations
management structure. research and manpower area to support the personnel

Utisation This R&D will provide a firm conceptual assignment optimization program.

and operational foundation for the future development UtizNaion: The alternative computer-based systems
of a skill projection modelinp system to mist in the for mipning airmen to geographic locations will be
manpower and personnel planning and budgeting designed to replace the present manual system. Thisprocess. Such a system will enable mnpwer willrefieve nmagement of much time-consuming

ment to estimate more accurately and promptly work The PROWS amignment methodology will
thre sil requirements for various program element enhance the present nlistment assignment
combinations. This effort will result in an evaluation methodology with additional relevant variables.
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PHASE I TASK CHARACTERISTICS SUBSYSTEM (TCS)

TAXSIC RACTEIUCS AL~T MOUEST
GROUP TMSIS TRAIMNG SEITINGS
IWO INGw r- Title: Research and Development of a Training

SMOU S. Decisions System

,,._ 0.AFHRL Contact: Wayne B. Archer
AFHRL/MODJ

WIFTO Brooks AFB TX 78235
Commercial (512) 536-3551 '
AUTOVON 240-3551

Description: The objective of this effort is to develop v
a user-oriented, interactive, computer-based system for

cc , training resource allocation assignmenti ~decisions. The effort will involve the explorat(,ry']'

A RnnTM SUYSTW development of four subsystems: (a) a taskses-
R M IS.m. . .d characteristics/task clustering subsystem to address the othe

s tae what and where of training, (b) a field utilization .
MIT m nsubsystem to address the consequences of training

WT P, 42-Mmtm- and mission accomplishment, (c) a resourel/cost/ I

m PALTERINTE capacity subsystem to asess the resource and capacity.'
13 tm constraints and cost tradeo&f of training decisions, and

(d) an integration subsystem to interface the other
Ssubsystems and aid in developing optimal utilization AP

Mat f adtrinn plcis

onm Las Utilistiom This effort will produce a training
decisions system that will provide readily available,
validated information to the Air Staff and user
commands, especially the Air Training Command, on

moM mwcasr $m$Y$w costs and consequences of training decision alternatives
under different constraints, costs, and personnel

11m a 1 n1 1 m e m O me, utilization patterns. The following benefits are
T IN anticipated from the implementation of such a system: %...

r M (a) enhanced mission readiness thr optimizing the
MuM match of technical training resources and overall

U3 H operational demands, (b) increased training efficiency
through optimizing the sequence and settings in which
training occurs, (c) improved personnel utilization %] -Mmanthrough development of methods for analyzing
functional job patterns in relation to optimized training
sequences, (d) increased cost effectiveness of training

[Mh'11 through the formulation of training decisions based on
*e c In 0 T mAim explicit cost and resource consequences, and (e)

reduction of excessive operational training
commitments through more accurate estimation and
analysis of unit capacity to train while meeting ongoing
mission demands. This effort will be supportive of,

T M w e S T)IFTIATN but not duplicate, a parallel effort by the Training

Systems Division of AFHRL to develop specifications
for an integrated training system for on-the-job training.PIOM TASKXN M1 ATI'""

ToC 111111111 M2 X xTO IM M
M3  T t[I V I

0milE Four Phases ofTraining

Decisions System R&D " '

MINE6S.' 4
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~ASVAB Working Group Meeting

.. Tide: Development of Follow.On Forms of the Title: Chained Equating
;' Armed Services Vocational AptitudeBattery AFHRL Contact: Malcolm James Ree

~AFHRL/MOAE
.. AFKRL Contact: Malcolm James Ree Brooks AFB TX 78235

, AFHRL/MOAE Commercial (512) 536-3256"'
,Brooks AFB TX 78235 AUTOVON 240-3256

Commercial (512) 536-3256
AUTOVON 240-3256 Description: Historically, military enlistment tests

' have been normed to previous tests through a technique .
Description: In calendar yer1984, additional forms known as equating. Often, this involves equating a

,. "of the Armed Services Vocational Aptitude Battery are new test to an old test which, itself, has been equated
%-."scheduled for operational implementation. Item to a previous test. Sometimes, these chains extend
"."writing and subtest construction have been to include six equatings and the possibility of scale ,'

4'.o

,,,'. accomplished. Development of conversion tables is drift exists. This study investigates consequences of "'
'-" ""in progress. ASVAB Forms 11, 12, and 13 are these chains in equating and the likely magnitude of '.

'scheduled for operational implementation in October "rf.
18.Utilisation: The ASVAB (and other military tests) "

"Utlisatin: ASVAB is revised periodically to is revised and equated to previous tests. Any,.
maintain integrity of the battery and to incorporate unintentional consequences must be evaluated and ,
improvements. It is used by all of the Armed Services avoided where possible. This study supports the joint- .,_
tselect and classify enlisted personnel. Services selection and Classification program. ,'.

4%
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Tile: Euhancemeut of Officer Occupational Munitions, Computer Systems, Manpower
Survey Technology Management, and Security Police.

AFHRL Contact: Louis Datko UJfiisaio: Officer occupational surveys will
AFHRL/MODS ultimately be developed using validated task factors
Brooks AFB TX 78235 and job properties singly or in combination. The
Commercial (512) 536-3222 technology developed will provide the means for
AUTOVON 240-3222 establishing an empirical database for use by Air Force

decision makers regarding utilization of officer
Descnption: Occupational Survey/Comprehensive personnel. Enhanced officer occupational survey
Occupational Data Analysis Programs (OS/CODAP), a methods will benefit the Air Force in terms of a more
technology developed for Air Force enlisted specialties, effective classification system, more clearly defined
has produced sizable benefits for the Air Force over educational requirements, and cost savings in training.
the years. Empirically derived job indices have guided.
decision makers in such areas as classification and Title: Learning Abilities Memsrement Program
occupational structure, training requirements, and
personnel assignments. However, comparable AFHRL Contact: Lt Col David L. Payne
occupational survey technology for officer specialties AFHRL/MOE
is still in the formative stages. The need exists to Brooks AFB TX 78235
improve the measurement technology for officer jobs Commercial (512) 536-3570
so that problems in career development, classification, AUTOVON 240-3570
and training, for example, can be broached from a firm
empirical knowledge base. Work is presently Description: The Learning Abilities Measurement
underway to extend the OS/CODAP technology to Program (Project LAMP) is exploring ways to identify
officer specialties and to develop new measurement and define the fundamental parameters of learning
techniques when the enlisted technology cannot be abilities. While the project is devoted to basic
directly transferred. Specifically, the objectives are research, it is nevertheless goal oriented. The primary
as follows: (a) develop and test job descriptive scales objective is to develop ability measures that can be
as alternatives to relative time spent, (b) establish the used to forecast the rate at which individuals will
utility of existing task factor scales, (c) develop and acquire skills and knowledge. A second objective is
test alternate task factor scales where needed, (d) to forecast ultimate levels of performance capability.
identify appropriate samples for collecting task factor Both of these criteria have been adopted because it
data, and (e) develop CODAP products to display has not been clearly established that individuals who
officer data for specific users. are fastest at initial skill acquisition are necessarily

those who reach the highest level of performance
Preliminary analyses of needs assessment data capability.collected to determine a rank-ordered set of needs for

officer occupational data have yielded the following Project LAMP was initiated in recognition of the fact
results. The raters assessed all officer occupational that there has been very little advancement in the state
data needs as important to the total Air Force mission of the art in ability measurement during the past 25
and demonstrated high levels of agreement in their years. The present availability of modestly priced
ratings and rankings. The raters found that the microcomputers and other measurement devices
primary officer occupational data could be useful in creates the possibility of a major breakthrough. It
the areas of determining training relevance, validating appears that the first significant advance will be in
job prerequisites, and assessing officer attitudes the area of adaptive testing, which is being vigorously
regarding such factors as utilization of talent and pursued by the military services. Adaptive testing
training, job interest, and sense of accomplishment. promises to save testing time, yield better measurement

at the extremes, and avoid the costs associated with
A number of candidate job descriptive scales have been frequent test replacement and norming necessitated by
investigated. The Part-of-Job Scale, a modification of test compromise. Research currently in support of
Hemphill's Part-of-Position Scale, was chosen as the adaptive testing is targeted toward more efficient
miost feasible alternative to the operational time-spent measurement of abilities tapped by present
scale. The rationale for the Part-of-Job scale is to gin conventional paper-and-pencil tests. Project LAMP,
more differentiation among tasks commonly performed on the other hand, is oriented toward the measurement 0
by most officers. Data collection efforts are underway of abilities currently not evaluated by conventional
in four officer utilization fields: Aircraft Maintenance/ tests.
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Four approaches have been adopted for Project LAMP U(aoadow Basic research in personnel
as an initial attack on the problem. measurement is needed to rejuvenate a mature

technology and to advance the state of the art.
1. Evaluate parameters of short-term leamin curves Computerized cognitive tests hold promise as
as predictors of skill acquisition, decay, and supplements to or replacements for conventional
reacquisition. Many of the conventional ability ability measures. They may measure some abilities
measures are primarily measures of knowledge more reliably and quickly than conventional paper-
levels. For example, the word knowledge test in the and-pencil tests, and they may measure useful
present Armed Services Vocational Aptitude Battery abilities that cannot be measured at all by
(ASVAB) measures how many words individuals have conventional tests. The project is expected to
learned during their first 18 or 19 years of life establish a test base of possible alternative aptitude
experience. Such a test is also an indirect measure measures for use in the development of operational
of learning rate, but it is an imperfect indicator due tests for both enlisted and officer personnel.
to differences in past learning opportunities and
motivation. It is hypothesized that parameters
extracted from short learning tasks administered under
laboratory conditions will provide better prediction of
subsequent learning behavior than can be obtained
from the static knowledge measures represented in
presently available conventional test batteries.

2. Identif new abilities. The availability of new
measurement devices now makes possible the
evaluation of abilities which cannot be easily tapped
with pear-and-pencil tests. Initial research under
Project LAMP will be centered on the measurement
of memory abilities, automaticity of cognitive skills,
and attentional resources.
S~. Evaluate gEoLnitie taos as replacements for or

-dditimi to conventional p npor- n-pncil teem.
During the past two decades, cognitive psyehiologiil

havq developed a large number of tasks that measure
various aspects of information p i skills. Most
of these tasks are designed for administraion by
micocomputer or other electronic devices, and the

emhsshas been on the measurement of response
latencies as indicators of the speed and efficiency of
mental functioning. Recently, large individual
differences have been observed on such cognitive
tasks.

More than 40 computer testing stations are part of the AFFIRL
4. Codict in-desurenales onventiosa tes.. Experimental Testing and Learning Laboratory located at

The biltiesmmmrm/by cnve~onl pmer-ud- Lackland AFB.
encil towe ae important predictors of future

ledrninj However, these abilities might be measured
ma efficiently by the microcomputer.
iiiocputer administration a l yield
additional information, such as the speed of
information which cannot be easily
obtained in the pae-and-pencil format.
Coanventional tests will be studied under Project
LAMP to determine how they should be reformatted
for m Icrocom-- puter administration in order to yield the
maximum information related to individual differences
in lemming abilities.
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4.

Title: Assessment of Physical Strength and
Stamina Requirements in Air Force
Specialties

AFHRL Contact: Sherrie P. Gott
* AFHRL/MODJ A

Brooks AFB TX 78235
Commercial (512) 536-3551
AUTOVON 240-3551

Description: Each Air Force enlisted specialty is
presumed to differ in the nature and extent of physical
capabilities required for successful job performance.
Moreover, in a variety of specialties, effective - -
performance requires above average physical strength
and stamina from incumbents. Despite these
prevailing conditions, little systematic R&D has
previously been done to support definitive assignment
criteria to ensure that personnel capabilities meet
requirements. A comprehensive two-stage assessment
of the physical occupational requirements in 188
enlisted specialties has now been completed. In a variety of Air Force specialties effective performance
Approximately 16,000 supervisors worldwide have requires above average physical strength and stamina from
rated more than 67,000 occupational tasks for purposes incumnts.
of identifying, defining, and quantifying physical
demand requirements within specialties. Results from
the first stage of the assessment have shown that Tide: Development of an Integrated System to
supervisory personnel can reliably identify and rate Assess and Enhance Basic Job Skills
physically demanding tasks and thereby provide the
empirical base for specialty-specific task demand AFHRL Contact: Sherrie P. Gott
profiles. These results, along with a framework to use AFHRL/MODJ
in combining task-level estimates to produce an index Brooks AFB TX 78235
of demand for an entire specialty, have been Commercial (512)536-3551
documented in the first of a series of technical reports. AUTOVON 240-3551
A follow-on study will validate the occupational ratings
using actual field measurements. Description: The ever-growing technological

sophistication of Air Force equipment and systems and
Ongoing and future R&D activities include the the projected decline in the size of future military labor
formulation of regression models to establish the pools provide the basis for this investigation into the
predictive accuracy of specific task parameters and to basic job skills required in Air Force enlisted
benchmark and compare demand characteristics across occupations. Basic job skills are defined as the core
specialties. Moderator variables such as numbers of knowledge and ways of using that knowledge that
first-termers performing the tasks, time spent in task enable first-term airmen to develop proficiency on the
execution, and consequences of inadequate job and to begin progression to more skilled levels.
performance will be closely studied. Plans have been formulated to develop and apply an

integrated assessment and enhancement system that
UUsaidon.s Physical demand indices will ultimately will (a) scientifically derive and validate basic skill job
be incorporated with the Person-Job Match system as requirements, (b) assess concomitant skills of enlisted
additional factors to be considered for the optimal personnel, and (c) provide design specifications for
assignment of individuals to jobs. Further refinement training to remediate personnel deficiencies. In
of the algorithm with physical demand factors is addition, a preliminary feasibility study has been
especially important in view of current accession initiated to examine the applicability of cognitive task
bends, namely, declining numbers of qualified male analysis techniques for this Air Force inquiry.enlistees and the concomitant increase in the proportion
of females serving in the Air Force.
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FORCE ACQUISITION AND
DISTRIBUTION SYSTEM

Multiple concurrent efforts are contemplated with in the test format, content, and scoring procedures.
respect to the three integrated system components: Continuing efforts are ongoing to evaluate usefulness
job measurement, personnel measurement, and of the AFOQT for selection into officer training schools
training design. Air Force occupational survey such as Pilot, Navigator, and Missile Officer.
technology will be used in both data collection and
data analysis phases, the initial application being a UdlisOaion: The AFOQT is used in conjunction with
test of the feasibility of the job inventory (task level) other variables by the selection boards of the Officer
approach to the measurement of basic skill job Training School and the Reserve Officer Training Corps
requirements in a selected group of occupational to select civilian and military applicants most likely
clusters. For the job measurement phase, both to succeed in officer training and subsequent career
multiple data sources (e.g., job incumbents, assignments. The Officer Screening Composites
supervisors, training instructors, training and job provide the applicant and the recruiter instant feedback
materials, personnel basic skills proficiency data) and indicating how well the applicant might score on the
data collection methods (e.g., paper-and-pencil AFOQT. The recruiter uses the results of the Officer
survey, interview, materials evaluation, task Screening Composites to rank order the applicant in
performance assessment) will be used in various the processing cycle.
combinations. Additionally, techniques for routinely
updating the job requirements database will be
investigated. Personnel measurement milestones will
involve test identification and development to validate ma 9408s

identified skill requirements and to diagnose COnMI fl m
individual skill deficiencies. Empirical job MS1UTAL,

requirements and personnel performance data will A
then be used as the basis for designing training
modules to remediate deficiencies and to equip job
incumbents with the basic skills needed for job UNITED STATES AIR FORCE
proficiency and career progression. OFFICER QUALIFYING TEST

Utilistion: This effort is part of a comprehensive TEST BOOKLET

R&D program undertaken by AFHRL to improve "
classification, assignment, and training systems FORM 0
through empirical determination of enlisted force job
requirements. After an advanced development phase,
the job-oriented, basic skills training program will be
proposed to replace the existing basic skills programs
that are not functionally oriented.

Title: Development and Validation of Officer
Selection and Classification Tests

AFHRL Contact: 11A Deborah Rogers a
AFHRL/MOAO
Brooks AFB TX 78235 00wr .........
Commercial (512) 536-2257
AUTOVON 240-2257

Descrption: Analyses are in progress on the Air
Force Officer Qualifying Test-Form 0 (AFOQT-O) that 0
was implemented September 1981. A large item pool
for use in AFOQT-P and subsequent forms is under Latest Form of AFOQT
development. Officer Screening Composites were
developed for recruiter use to estimate how well an
officer applicant might score on the AFOQT. A large

AFOQT database spanning forms L through 0 has been
developed. Analysis and evaluation of this database
will determine the need for modification or changes
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%"5%

AFHRL evaluates aptitude requirements
for Air Force enlisted job specialties.

Tide: Evaluation of Aptitude Requhrements for
Air For Enlisted Job Speehdties To date, the methodology has been applied to over 200

enlisted job specialties representing the mechanical,
AFRRL Contact: Joseph L. Weeks administrative, general, and electronics aptitude

AFHRL/MODJ areas. This effort involved on-site observation and
Brooks AFB TX 78235 evaluation of learning difficulty for over 10,000 tasks
Commercial (512) 536-3551 by two independent teams of experts and the calculation
AUTOVON 240-3551 of learning difficulty for well over 100,000 tasks for

more than 170,000 incumbent positions. Although the
DeaMclptoma Given the all-volunteer recruiting methodology was initially validated by comparing task-
environment and projections of a decreasing manpower level judgments from independent raters and different
pool during the 1980s, occupational aptitude rating procedures, work is being planned to provide
requirements must be accurately stated and available additional validity data. This effort will involve
manpower be assigned to those occupations where their comparing absolute measures of task-learning time with
talents are most needed. A methodology has been judgments of task-learning difficulty. Other follow-on
developed that evaluates aptitude requirements and efforts will involve research to support transfer of the
produces measures of learning difficulty for each task rating methodology to the USAF Occupational
enlisted job specialty. Initial'i, learning difficulty is Measurement Center for implementation.
generated on a position-by-position basis and is derived
fivm expert judgments of task-learning difficulty and U isoados: Measures of occupational learning
time spent performing. To derive an index of the difficulty provide an empirical, job-centered frame of
leaning difficulty for an occupation, learning difficulty reference that can be systematically utilized in the
is averaged across occupational positions. evaluation of occupational aptitude requirements.
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FORCE ACQUISITION AND
DISTRIBUTION SYSTEM

Measures of occupational learning difficulty served as Title: Computerized Basic Attributes Test
a basis for the first extensive review of job System
requirements in 25 years. As a result of this review,
adjustments in aptitude requirements were made for AFHRL Contact: Maj Hector Acosta
100 enlisted specialties and were formally AFHRL/MOET
implemented in the April 1982 update of Air Force Lackland AFB TX 78236
Regulation 39-1. Learning difficulty information has Commercial (512) 671-2667
also been delivered to Air Force Recruiting Service AUTOVON 473-2667
where it has been implemented through the
computerized job reservation system. In addition to Description: Previous R&D has demonstrated the
areas of formal implementation, there are three areas utility of measures of perceptual-motor abilities for the
of potential application: (a) learning difficulty data selection of personnel for pilot and navigator training
could be used to redesign or restructure occupations and for technical training. The interest in these
to reduce occupational learning loads, (b) with measures has been revived, following the
additional research, it may be possible to design and/ discontinuance of apparatus testing in the 1950s, as
or evaluate technical training courses on the basis of computer-based testing techniques and the use of
the learning difficulty of tasks as they are performed highly reliable solid-state components have become
in the field and thereby increase the linkage between more widespread. These developments have
job performance and technical training, and (c) these eliminated most of the difficulties inherent in earlier
data have potential applications in the area of job electro-mechanical testing equipment. Solid-state
performance. Knowledge of the learning difficulty of electronics testing devices have been developed which

* tasks can guide decisions concerning the development administer two tests for psychomotor coordination.
of fully proceduralized job performance aids. These devices have been used to collect data from a

large sample of individuals slated for pilot training.
These individuals are being tracked through training
and the relationships between the test scores and
training performance determined. Additionally, in
response to user requirements for enhanced
classification decision systems to support dual-track
flying training, a computerized Basic Attributes Test
(BAT) system has been developed. This testing system

1 is designed to develop and implement a wide variety
of human attributes tests with particular emphasis on
information processing consistent with aircrew
workload and perceptual-motor requirements. Work
is currently underway to demonstrate the usefulness
of the BAT for pilot and navigator selection. Subjects
are being tested prior to their entry in training, and
performance measurements throughout their training
are being collected. Measures derived from this
battery which show promise when assessed in a
laboratory setting will later be incorporated into field-
transportable testing devices for possible use in an
operational setting.

Util satiow The BAT system may be used by
recruiting and assignment agencies and by the Air

Basic Attribute Test (BAT) Station Training Command for the selection and classification
of rated officers. The use of tests of perceptual-motor
abilities will result in the reduction of attrition from
training and a corresponding reduction in training
costs.
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ONGOING R&D

Title: Advanced Research on Adaptive Testing Title: Establish Factor and Occupational
System Composites for the DoD Institutional

Test Battery
AFHRL Contact: Malcolm James Ree

AFHRL/MOAE AFHRL Contact: John Mathews
Brooks AFB TX 78235 AFHRL/MOAE
Commercial (512) 536-3256 Brooks AFB TX 78235
AUTOVON 240-3256 Commercial (512) 536-3256

AUTOVON 240-3256

Descrption: Traditionally, in the Air Force and Description: Administration of a form of the Armed
elsewhere, standardized aptitude and abilities tests Services Vocational Aptitude Battery (ASVAB) is
have been given to applicants for employment. Among offered free to civilian schools for use in guidance and
other characteristics, these tests must be fair and counseling of students. A new form (14) of the
accurate. They must be valid for predicting some institutional ASVAB, which is parallel to the current
useful criterion such as performance in technical operational forms, is planned for implementation at the
training school or performance on the job. When the start of the 1984-1985 school year. Three studies were
same test is administered to every applicant, accuracy initiated by AFHRL in support of the institutional
of measurement is limited to a restricted range around program. In the first study, now completed, test
the average difficulty of the test. Without making a composites for the new institutional ASVAB were
test exceedingly long, uniform accuracy across the developed through factor analysis and were empirically
entire breadth of the measurement scale cannot be related to military service composites. A second set
achieved. Computerized adaptive testing is a name of occupational composites was developed based on
given to a number of related techniques for presenting service validity studies. A second study is underway
an appropriate subset of items from a very large item in which the institutional ASVAB measures will be
pool, thus avoiding the presentation of inappropriate compared to similar measures in each of several
items. A goal-oriented series of efforts is underway commercial test batteries using samples of high school
to develop both prototype and operational item pools, students. Data collected in the spring of 1983 have
as well as to advance the state of knowledge in the already been analyzed. Additional testing is
theoretical basis of adaptive testing. Among these scheduled for the fall of 1983. A third, ongoing study
studies are pioneering efforts in linking of item has obtained school grade and gender norms for
statistics and analytic derivation of standard errors of ASVAB based on a nationally representative sample
Item Response Theory item parameters. Joint-Service from the Profile of American Youth database. These
efforts to implement adaptive testing operationally for norms are being analytically smoothed to minimize
enlisted selection and classification are in progress. sampling fluctuations. The results of studies involving
AFHRL is responsible for development of large the institutional ASVAB will be included in a manual
calibrated item pools for the planned system. These and technical supplement for the use of school and
item pools have been developed and calibration is near recruiting service personnel.
completion.

Utilixation: About one million high school students
Ufisatimmu Adaptive testing is usually based on take the institutional ASVAB annually. Military
Latent Trait Theory and serious gaps exist in the body recruiting commands use institutional testing results to
of theoretical knowledge. These efforts are directed identify and recruit service eligible students who are
at extending the knowledge base as it applies to the in their last year of high school. Since institutional
Laboratory's responsibility to the Computer Adaptive ASVAB scores are valid for selection into the Services,
Testing Interservice Coordinating Committee. This additional entrance testing at the Military Entrance
work is necessary to achieve the tasking under this Processing Stations is not required, thus facilitating the
commitment. Adaptive testing will eventually be used recruitment process.
in developing and norming Air Force operational
aptitude tests and by the Air Force Recruiting Service
and the Military Enlistment Processing Command.
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FORCE ACQUISITION AND
DISTRIBUTION SYSTEM

Tide: Revision of Enghsh Langwage Tests for regarding their validity. In addition, the Intermediate
Use in Overseas Tetdig ELTs tested only reading ability while the Basic ELTs

tested reading, writing, speaking, and listening
AFRIL Contact: 2Lt Thomas 0. Arth abilities. Currently a revision is being accomplished

AFHRL/MOAO by developing a new pool of items. These items wil
Brooks AFB TX 78235 be given to a sample of basic trainees to establish that
Commercial (512) 536-2257 knowledge of English alone is sufficient to respond
AUTOVON 240-2257 correctly. They will then be administered to samples

of foreign nationals to determine the validity of the
Descripio: Currently, there are two tests used to revised instruments.
evaluate the English language proficiency of foreign
nationals hired at overseas bases. They are the Basic Utilsation: This effort will result in an improved
English Language Tests (ELTs) and the Intermediate English language testing battery. These tests will
ELTs. The Basic ELTs are composed of picture items provide all of our overseas bases with instruments to
and the Intermediate ELTs are composed of word assess the English language proficiency of job
items. They were last revised in 1965 and 1967, applicants. Through their use, problems of test
respectively, and there was little documentation compromise be resolved.

%

54

544



- . 7- 7777. 7 -7 -0 %--X-2 .UJN %3

FORCE MANAGEMENT SYSTEM

MANAGFaMENT THRUST DODIRECTIONS

Fy" WORK COMPONEN'r SUBTHIRUSTS "'

LAES TM & TETNAT TODLG
lIAI o gOAL T E. ".WSCUAED TEEM Noom a

COTHVEION TAAE

" JOS DUU1106 APflTUD. mDRZNM &
ITAMVA. RAWC SKILLSI

" OCCOWAISONU DATA RAW6
* COOAP S711U048 .

MITOMCAL AUamA DATA EASE

0 133111111 DSI01U nsMB
* MEDIAL SCISOLAMUP SIZZCTl~p4

PIMSON40 3ATM ADROeflUNS0

*ADAffAXEJT IVSKUT
* FOTOTMP TUNOVE MODEL

* EIUAIN UDAT A

TECHNICAL ACHIEVEMENTS

Title: Selective Reenlistment Bonus Study representing the Air Force's closest competitor for the
specialized labor for selected AFSs, the unemployment

AFHRL Contact: John N. Taylor rate, and G. I. Bill payments for formal training. The
AFHRL/MOMD institutional factors are comprised of military
Brooks AFB TX 78235 compensation, reenlistment bonuses, quarterly force
Commercial (512) 536-3047 level, and others.
AUTOVON 240-3047

U iUsation: In this investigation, a table of S
Description: The effect of the Selective Reenlistment improvement factors showing the effect of applying an
Bonus (SRB) on retention has been investigated using SRB has been produced. This table, along with other
data from AFHRL's Historical Airman Data (HAD) results, provides evidence whether the SRB will affect
Base. The HAD Base is an extensive 25 year database career shortages in a skill. This information will be
composed of historical enlisted personnel data and used in justifying elements of the SRB program in
national economic and policy variables. The SRB reports to Air Force Headquarters, and to the Office
study involves an econometric analysis of retention in of the Secretary of Defense.
selected Air Force Specialties (AFSs), particularly

those having chronic shortages. The analysis focuses Benefits: Results from this study will enable Air
on the estimation of the retention function and seeks Force managers to project what the impact of retention
to ensure that the most influential institutional and would be when SRBs are applied to or taken from an a
market factors are included. Market factors are AFS. Such information will enable more efficient use
represented by such variables as the civilian wage of Air Force funds allocated for retention improvement.
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Title: Situational Constraints on Performance appropriate directions were observed between
and Other Work Outcomes dimensional and overall constraint scale scores and

satisfaction, frustration, and reenlistment intent
AFHRL Contact: Thomas W. Watson criteria.

AFHRL/MODP

Brooks AFB TX 78235 Phases III and IV involved on-site survey
Commercial (512) 536-3551 administration to airmen in seven different specialties
AUTOVON 240-3551 (AFSs) at four Air Force bases. These phases were

designed to validate the refined constraint measure
Description: The impact of situational constraints against affective and reenlistment criteria as in Phase
on performance and other work outcomes has recently I, as well as performance and other criteria. Phase
received considerable attention in the literature and IV involved a large sample to provide in-depth
is currently being examined in an Air Force context. examination of a single AFS, and to test selected
This R&D is particularly important since constraints research hypotheses. The results of Phases Ill/IV were
are presumed to inhibit performance, decrease mixed and often contrary to expectations. The severity

.! satisfaction, increase frustration, and increase the of constraints experienced was lower than anticipated
likelihood of turnover. This work is part of a across all AFSs investigated. Perhaps for this reason,
comprehensive R&D effort concerned with identifying a clear or consistent negative relationship between
factors influencing performance and productivity. The constraints and performance was not observed.
primary purposes were (a) to develop a taxonomy of Constraints had an adverse impact on some, but not
situational constraints found in Air Force work settings, all, aspects of motivation measured. They were also
(b) to develop objective measures of these constraint related to thoughts of leaving but not to reenlistment
dimensions, (c) to validate the constraint measures plans. This unexpected finding may be due to a
against work outcomes, and (d) to test hypothesized downturn in the economy which made it difficult for
relationships between constraints and relevant work those who thought of leaving to actually leave. The
outcomes within an Air Force context. The work strongest and most consistent findings had to do with
consisted of four phases, and all have been completed. affective reactions. As in Phase II, constraints were
A final technical report is in preparation. consistently associated with decreased job satisfaction

and increased frustration.
Phase I involved development of a taxonomy of
situational constraints applicable to a wide range of Utilisatio: The present R&D effort resulted in the
Air Force work settings and specialties. An open- classification of situational constraints commonly found
ended questionnaire employing a critical-incident in Air Force work settings. Knowledge of such
methodology was administered to airmen at bases constraining factors should be helpful to Air Force
dispersed across the United States and was used to managers in dealing with performance and productivity
generate specific instances in which situational problems. Also, the current effort culminated in the
variables were cited as an explanation for poor development of a refined 42-item measure of
performance. A content analysis of the critical constraints. In addition to being used in future R&D,
incident data resulted in the identification of the the refined constraint scales can be used by managers
following 14 constraints: tools and equipment, as a diagnostic tool for identifying constraints operative
training, materials and supplies, job-relevant in their own organizations, and determining the severity
information, planning/scheduling of activities, time, of such constraints.
cooperation from others, personnel, physical working
conditions, red tape, forms, policies and procedures, Benefits: Once situational constraints are identified,
transportation, and job-relevant authority. their severity can be reduced or eliminated.

Knowledge of factors that impede performance while
Phase II involved development and evaluation of an increasing job dissatisfaction and frustration will
objective questionnaire to measure the Phase I provide managers, in a variety of operational Air Force
constraint dimensions. Questionnaires were work settings, with the information they need to make
administered via mail to airmen stationed throughout organizational and workgroup-specific changes to
the world. Preliminary validation of the constraint enhance performance and provide airmen with a more
measures against selected criteria was also satisfying work environment.accomplished. Significant correlations in theoretically
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TECHNICAL ACHIEVEMENTS

Tile: Retraining and Transferability of Skills consideration by managers. Further implications exist
for the management of the job selection and assignment

AFHRL Contact: Mary J. Skinner system for retrainees. Reassignment decisions that
AFHRL/MOAO take into account the retraining candidates' aptitude,
Brooks AFB TX 78235 military tenure, background, and volunteer or non-
Commercial (512) 536-2257 volunteer status would provide better matches between
AUTOVON 240-2257 candidates' capabilities and retraining specialty' requirements.

Description: Research and development has been

completed to provide empirically-based information Benefits: Improved retrainee selection and
and guidelines for improving the current retraining assignment procedures can be expected to stimulate
system. Air Force managers rely heavily on the participation in the program, to favorably impact
capability to retrain enlistees from ono- occupational reenlistment rates, and to increase productivity and
specialty to another in coping with the continuing satisfaction of airmen in second specialties.
problem of manning shortages and overages in career Assignments that optimize skills transfer will result in
fields. Each year about 10,000 enlistees are retrained dollar savings through lowered attrition rates, as well
to realign manning imbalances. The performance and as reductions in training time required for retrained
progress of about 40,000 enlistees who retrained personnel to achieve proficiency in their new
between 1973 and 1977 were evaluated. Comparisons occupations.
were made between retrainees and non-retrained
airmen in service during the same time period.

Results indicated that retrained airmen typically made
a smooth and successful transition between military
occupations. In formal training programs for their new
specialty, retrainees performed better in most schools
than did non-retrainees with equivalent aptitudes.
Training achievement levels for retrainees were found
to depend on aptitude, time in service, and type of
previous experience. Results of technical school
performance analyses supported the current policy that
permits 10 points of the job entry aptitude requirement
to be waived for retrainees. A survey of supervisors
revealed that they judged the skills, abilities, and
performance of retrainees on the job to be comparable
to those of non- retrained personnel. Retrainees' job
attitudes, morale, and motivation indicated that
adjustment to the job change was satisfactory.
Measures of time to upgrade skill levels indicated that,
compared to the average for Air Force members,
retrainees progressed at the same or a faster pace.
However, promotion indices revealed that opportunity
for military grade advancement was somewhat less for
retrainees. Retention rates were comparable for
retrainees and non-retrainees in their second and
subsequent enlistment terms. Comparisons between
volunteer and selective (non-volunteer) retrainees
indicated that selectees performed at slightly lower
levels and had poorer job attitudes.

Utilisation: Findings were transferred to the sponsors
of the research in 1982. Data have since been used
in the formulation of a policy which sets a time in
service cutoff for retraining non-volunteers. Other Computer Operator Retrained
applications for reducing some of the negative impacts
of. programmed selective actions were outlined for as Computer Programmer
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TitiU: Job Performance Criterion Development to include tasks which do not lend themselves to hands-
for the Jet Engine Mechanic on testing because of cost, time, and/or safety

considerations. WTPT is a task-level job performance
AFHRL ComIact: Jerry W. Hedge measurement system that combines' taks performed

AFHRL/MODP and interview procedures to provide a high fidelity
Brooks AFB TX 78235 measure of individual task-oriented capability. The
Commercial (512) 536-3551 testing methodology will be evaluated as a supplement
AUTOVON 240-3551 to hands-on data collection and as a more cost-effective

substitute. Further, tests will be tailored to the actual
Descripeion: Historically, enlistment standards and job performed by an individual, not the entire range
selection classification decisions have been linked to of tasks included in the 426X2 AFS. Therefore,
sucgess in military training school, rather than to procedures will be developed, including job experience
perfprmance on the job. Similarly, other personnel ratings, to permit rank ordering job incumbents within
decisions are frequently based on subjective an AFS. Also, 'a wide range of alternative job
supervisory ratings.. To evaluate the predictive performance measures will be developed in addition
relationship between these variables and hands-on to the walk-through testing methodology. These
performance, the Air Force has begun a 7-year R&D include peer' supervisor and self performance ratings.
effort to systematically obtain job performance When job sample, interview and alternative forms have
measures thal will serve as criteria for validating been developed for the jet engine mechanic, their
selection systems, evaluating training programs, and relative utility will be determined.
the effects of personnel policies and procedures. The
first Air Force Sleialty (AFS) selected for development Utilixation: These job performance measures are
and testing of job performance measures is the Jet needed for R&D and evaluation of operational Air
Engine Mechanic (426X2). Force programs and are also necessary to comply with

recent Congressional mandates that enlisted selection
In addition 'to hands-on job sample tests, a new tests be validated against hands-on job-performance
rieaaumiient technique, walk-through performance measures. Validation of civilian selection and-
t (WTT), is being developed. The objective of promotion procedures against job performance
WWT is to expand the range of job tasks assessed measures must also be accomplished.

AFHRL is designing job performance

measures for jet engine mechanics
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Air Force organizations. In addition, it will suggest
a solution to the importar', methodological problem of
aggregating productivity measures from lower to higher

j' ,organizational levels. More specifically, this effort has
four major objectives: (a) to develop detailed
procedures for developing and aggregating productivity

0 indices, (b) to field test the generalizability of goal

GR setting, feedback, and incentives in operational
A 0 organizations involving more complex jobs than those
Ni D "" ". . ,"- .. found in previous R&D, (c) to determine how much
I ' ' these enhancements increase productivity and how

A T acceptable they are to Air Force personnel, and (d)
T I to develop practical manuals that describe how

o 1 managers can design and implement these
N T "measurement and enhancement technologies.

t Utilisation: The productivity measurement system
will provide productivity information at the work group-- ' "' level which could be aggregated for the entire

( . - organization. This system may be used to specify the

strategy that personnel in organizations could use to
enhance their productivity based on current mission
requirements. In addition, information as to how

S 'feedback, goal setting, and incentives enhance
' G 'Eproductivity and the practical manuals for
D 0"T implementing these interventions should facilitate the
A L use of these techniques throughout the Air Force.

K E Title: Non-Appropriated Fund Supervisory
Appraisal Form of Employee
Performance

Tide: Enhancing Productivity in Air Force AFHRL Contact: Douglas K. Cowan
Organizations Through Feedback, Goal AFHRL/MOAO

Settng, nd IcentvesBrooks AFB TX 78235
Setting, and Incentives Commercial (512) 536-2257

AUTO VON 240-2257
AFHR.L Contact: Charles N. Weaver

AFHRL/MODP Description: A modified non-appropriated fund
Brooks AFB TX 78235 (NAF) supervisory appraisal form has been developed -
Commercial (512) 536-3551 to evaluate NAF employees throughout the Air Force.
AUTOVON 240-3551 The primary purpose of the modification was to align

Description: Past exploratory research primarily in the current form with the requirements of the 1978
laboratoryescr tings as elorated reah paly in, Uniform Guidelines for Employee Selection. Revised
laboratory settings has demonstrated that goal setting, appraisal elements were developed through subject-
feedback, and incentives improve performance in matter specialist selection, field input, and judgment
relatively simple jobs. These encouraging results have analysis (policy capturing) of a promotion panel.
increased interest in determining the effects of these
technologies on the productivity of work groups Utilization: The revised form, developed to meet the
performing more complex jobs. requirements of the Uniform Guidelines for Employee

Selection, will minimize the threat of litigation and
This effort will examine the effects of goal setting, provide objective ratings that can be used to promote,
feedback, and incentives on productivity in operational remove, counsel, and reward NAF employees.
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Title: A Process Model of Turnover Within an
Open-System Context

AFHRL Contact: Thomas W. Watson
AFHRL/MODP
Brooks AFB TX 78235
Commercial (512) 536-3551
AUTOVON 240-3551

Description: This R&D effort involves a longitudinal
assessment of the determinants of stay/leave decisions
over time and takes process and open-system
perspectives in examining this issue. The process
perspective acknowledges that decisions to stay or leave
evolve over time and that the relative weights of factors
influencing such decisions change as members progress
in their careers. The open-system perspective

AFHRL Ausees On-the-Job Mechanical Aptitude acknowledges that the Air Force is embedded in a
Tide: Evaluation of Individual Performance in larger context and that factors in the external

T e: hacala o ciialte f n environment, such as perceptions of desirable and
Mechanical Specialties obtainable alternative jobs, can have an impact on stay/

AFHRL Contact: Suzanne Lipscomb leave decisions.

AFHRL/MODP A hybrid model of personnel turnover serves as the
conceptual foundation for this effort. This model

Commercial (512) 536-3551 integrates and expands upon existing models and is
AUTOVON 240-3551 specifically tailored for Air Force use. It provides a

Descpenoon: With a limited labor supply, the coherent framework for examining a promising set of
optm izathof a Aiirtre prsely oe biodemographic, attitudinal, perceptual and economic
optimal utilization of all Air Force personnel becomes variables which are likely to influence stay/leave
increasingly important. The ability to assess decisions. A paper-and-pencil survey instrument has
objectively and accurately an individual's level of been developed and serves as the primary vehicle for
performance on the job is critical to many areas of data collection. However, data obtained from this
human resource management. The mechanical career source will be integrated with data from personnel files
area is a vital part of the Air Force and requires a and other sources. The first of at least three separate
high degree of mechanical competence as measured administrations of the survey, occurring at
-by the mchanical aptitude portion of the Armed approximately one-year intervals, is now underway and
Services Vocational Aptitude Battery. An effort is a sample of 7,666 fit- and second-term enlisted
. underway to develop an integrated performance personnel in eight occupational specialties have been
assessment methodology applicable to all mechanical mailed the initial survey. Responses will be analyzed
career fields. The methodology will consist of (a) a id the nit r es nse s f seayed

general framework of instruments and techniques, and to identify the most pressing determinants of stay/leave
intentions and respondents will be tracked to monitor

(b) a set of clear-cut decision rules that can be applied their actual stay/leave behavior. The adequacy of the
to the content of each job. The methodology for model and the psychometric properties of the initial
constructing instruments and selecting instrument survey will also be asssessed. This information wil
content has been developed. Performance assessment be used to refine the questionnaire for use in
instruments and experience and interest questionnaires subsequent administrations.
have been developed for the Tactical Aircraft
Maintenance Career Field (431XI). Utilisation: This R&D effort will be useful to Air

udlseatoa: The performance assessment system Force researchers and managers by increasing their

developed by this effort will be used to sses understanding of the factors influencing turnover

individual performance levels to evaluate the validity decisions and their change over time. It will also
andiefficiency of systems for personnel selection, enhance the ability of Air Force researchers and
andI managers to predict turnover behavior before such
assignment, training, and utilization. This behavior actually occurs, allowing remedial action to
methodology could provide a means for assessing the be taken to induce valued members to stay.
impact of policy, equipment, and training changes.
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AIRCREW TRAINING SYSTEMS TECHNICAL ACHIEVEMENTS

Title: Assum ent of Wo l ad and Prediction psychophysiological research and to ensure that all
of Performance by Combined Psycho- components of the psychophysiological recording
physiologlcal and Behavioral Techniques system were functioning properly. A system was

designed and fabricated to provide simultaneous
recording of heart rate, skin conductance, respiration

AFsrL Cotaet: Thomas M. Longridge rate, cortical evoked response potential (ERP), and eye
AFHRL/OTE movement on theAdvanced Simulator for Pilot Training.
Williams AFB AZ 85224
Commercial (602) 968-2611 A second major objective of this effort was to investigate

x6561 the relationships among these variables and
AUTO VON 474-6561 performance on information processing tasks. A

simplified laboratory flight simulation provided the
Dewipeden: The utility of multiple physiological behavioral task used to study the various physiological
indices of pilot attention and workload for flight variables. Heart rate, skin conductance, and
Simulator application was investigated. Such measures respiration rate were studied as indices of autonomic
ultimately could be used in conjunction with other arousal. Cortical ERP•, related to the complexity of
behavioral metrics of pilot attention and task difficulty the stimulus environment and associated processing
to structure flight simulation training programs and requirements, were simultaneously recorded. This
equipment optimally. One initial objective was to R&D effort was co-monitored by the Air Force Human
establish laboratory facilities md procedures for Resources Laboratory and the USAF School of
processing the large quantities of data involved in Aerospace Medicine, Aerospace Medical Division.
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TECHNICAL ACHIEVEMENTS

Utifisation: The autonomic measures (heart rate, esrmskin conductance, respiration rate) reflected grossly Benefas: Assessment of huma~n performance has

the effectiveness with which the simulator scenario become more difficult as the complexity of man-
elicited an arousal response in the pilot subjects. machine systems has increased. The point has been
Both the early and late components of the cortical reached where behavioral R&D must step beyond the
EPRs varied with task difficulty and performance. limits imposed by quantifying behavior only in terms
The results showed that heart rate was a more reliable of motor responses. Psychophysiological assessment
autonomic indicant of workload than was skin of the operator shows promise as a useful tool for this
conductance and that three out of the four major purpose. By combining behavioral and ii evoked response potentials were related to workload. psychophysiological assessments, a more

The ERP showed significant power inpredicting level comprehensive profile of human performance should .
of simulator performance. These results would emerge. This should permit a greater understanding F
suggest that psychophysiological measures may be of the conditions under which performance 4%

usefully employed to structure simulator training deteriorates and should point to training techniques
sequences to elicit optimum levels of stress and and training equipment configurations that will
workload, maximize pilot performance.
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AIRCREW TRAINING SYSTEMS

If-

Title: Directed Energy (Laser) FUa Effects Laser Effects Simulation
Study

AFHWRL Coutct: Ronald G. Hughes of 6 seconds. In addition, the heads-up display was
AFHRL/OTA blanked and all in-cockpit instruments were frozen.
Williams AFB AZ 85224 The work did not address energy levels required for
Commercial (502)988-2611 such an effect, foveal or parafoveal locus of exposure

x6561 or the results of possible delayed effects (e.g.,
AUTOVON 474-6561 scotomas). Personnel from the Air Force Materials

Laboratory involved in the development of eye
Doseripuo: Mission-qualified A-10 aircraft pilots protection devices for A-10 and F-16 aircrews as well
took part in a project to estimate the effects of directed as personnel from the Laser Laboratory at the Air Force
energy (laser) threatsto A-10 close-air-support (CAS) School of Aerospace Medicine were briefed on the
mission effectiveness. This project was a joint effort results of this study. Future studies on laser effects
by AFHRL and the Letterman Army Institute of using the ASPT will (a) use an actual light source to
Research. The effort focused on the potential threat simulate a laser, (b) investigate a range of flash effect
to aircrew survivability as well as the effects on both durations, (c) incorporate an eye tracker for accurate
offensive and defensive aspects of the CAS mission line-of-sight information, and (d) be conducted within
associated with temporary loss of visual cues, that the context of the Low Altitude Navigation Terrain
might result from the laser "flash effect". Utilizing Infrared Night F-16 attack mission.
the Advanced Simulator for Pilot Training (ASPT) the
laser flash effect was functionally simulated by Utiadmtiou: The results of this work and future
blanking out the out-of-cockpit visual scene for periods follow-on R&D will have significant implications for
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TECHNICAL ACHIEVEMENTS

the training of pilots for tactical operations during Training F-16 aircraft configuration flight dynamics in
periods of partial or total loss of customary in-cockpit a T-38 aircraft cockpit with a static, pressure sensitive,
and out-of-cockpit visual cues. Secondly, this R&D centerline stick. Eighteen experienced fighter pilots
will have important implications for the LANTIRN served as subjects. The results indicated that both
attack mission. Lastly, the issue of effective aircraft surface texture and vertical objects influenced flight
control in the temporary absence of visual cues is control. The effect of surface texture was not a simple
important for the future use of automation in cockpit monotonic function of pattern size but interacted with
design. object type. The mixture object condition was superior

to the other conditions. Absence of texture and objects
Benefu: The ASPT with its current ability to resulted in a higher rate of terrain collisions and a
conduct real-time, man-in-the-loop simulations of higher level of reported pilot discomfort than did any
high-threat environments, is providing a critical R&D of the other conditions.
resource not only to the Air Force, but also to those
segments of DoD where data collected on the ASPT Utilisation: The results of this project were used to
can have far-reaching implications for the make rcommendations to the Tactical and Strategic Air
effectiveness of all DoD forces, ground-based as well Commands regarding the use of their operational visual
as airborne, systems for low-altitude database development and

training.

Title: Low-Altitude Database Development Benefid: These results combined with those of
Evaluation and Research previous ongoing AFHRLIOT efforts in visual displays

for low-altitude flight will be used to formulate the
AFHRL Contact: Elizabeth L. Martin design specifications for future systems.

AFHRIJOTA
Williams AFB AZ 85224
Commercial (502)988-2611 Tide: Field-of-View Requirements for Selected

x6561 Air-to-Air and Air-to-Ground Maneuvers
AUTOVON 474-6561

AFHRL Contact: Capt Linda Wiekhorst
Descrptlon: The low-altitude database development AFHRL/OT
evaluation and research (LADDER) investigated the Williams AFB AZ 85224
effects of alternative visual cue displays on pilot Commercial (502)988-2611
performance in a simulated low-level flight task. Two x6561
flight tasks were factorially combined with four surface AUTOVON 474-6561
texture and five vertical object conditions to provide
40 test cue conditions to the pilot in the form of a Description: The Tactical Air Command required
continous flight course. The conditions were as parameters for the most efficient, fixed,limited-field-of-
follows: (a) task: steep and shallow turns, (b) surface view (FOV) visual system for future operational flight
texture: none, 150-foot square, 300-foot square, 450- simulators. Consequently, the FOV required to
foot square pattern, and (c) vertical objects: none, perform seven air-to-air and seven air-to-ground
houses, storage buildings, trees, and combination of maneuvers was measured, and the effect of limiting
types spaced 1500 feet apart. In addition to the 40 the FOV for the air-to-ground maneuvers was
test conditions, there were 16 replicates combining to evaluated.
provide a 420-mile course containing 56 sections. The p
course was 3000 feet wide, containing ridges and hills The air-to-air maneuvers were performed in the
with mountains bordering the sides. The task was to Simulator for Air-to-Air Combat at Luke AFB, and
fly through the course at 480 knots at 100 feet above included the Lo Yo-Yo, Hi Yo-Yo, Immelman Attack,
ground level without the aid of altitude instruments. Lag Roll, Lead Turn, Barrel Roll Attack, and Quarter
The visual display was provided by the F-111B color Plane. The air-to-ground maneuvers were performed

- digital image-generation visual system and three in the Advanced Simulator for Pilot Training at
associated wide-angle windows. The flight simulation Williams AFB, and included level bombing; 100, 15° ,
was provided by the Advanced Simulator for Pilot 30*, and 45* dive bombing; and 15" and 30* pop-up
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AIRCREW TRAINING SYSTEMS

bomb deliveries. In addition to measuring the FOV Utilizaton: As the amount of visual information
used with full-FOV conditions, required FOV for air- presented in a flight simulator display is increased,
to-ground tasks was also plotted with a 1500 x 1600 so are the costs. Therefore, the training payoff of the
limited aperture, representing a system being amount of visual data required must be clearly
considered for procurement. Maximum required FOV defined. The results of this effort will be used in
was measured by plotting the target position in the defining the visual FOV required in future tactical
pilot's FOV throughout the performance of each flight simulators.
maneuver. Differences in performance in air-to-
ground maneuvers were also evaluated between the Benefits: This effort will help determine the most
full- and limited-FOV conditions. optimum balance of cost and training capability with

no appreciable degradation in performance.

ONGOING R&D

Title: Preliminary Investigation of LANTIRN Title: Threat Engagement Assessment System
Field-of.View on Pilot Performiance

AFHRL Contact: Capt Linda Wiekhorst
AFHRL Contact: Elizabeth L. Martin AFHRIJOTA

AFHRLIOTA Williams AFB AZ 85224
Williams AFB AZ 85224 Commercial (502)988-2611
Commercial (502)988-2611 x6561

x6561 AUTOVON 474-6561AUTO VON 474-6561 S

Description: This R&D will investigate the potential
Description: The Advanced Simulator for Pilot training effectiveness of a computer-based graphics
Training (ASPT) in the F-16 aircraft cockpit debriefing system within the context of the Advanced
configuration will be used in this project. The ASPT/ Simulator for Pilot Training (ASPT) simulated
F-16 will simulate the field-of-view (FOV) that will be electronic warfare environment. Aircrews will fly a
provided in the Low-Altitude Navigation and Targeting simulated combat mission in the ASPT and then be
Infrared Night (LANTIRN) heads-up-display (HUD) debriefed on the results of the mission just flown,
system. Three modes of operation will be simulated: providing immediate feedback of events which
(a) normal, (b) look into turn, and (c) snap look. These occurred. The effectiveness of the debriefing displays
FOVa will be presented on the ASPT visual system will be assessed in terms of the impact on subsequent
using a computer-controlled FOV mask. The existing performance in the flight simulator. Display
F-16 HUD will provide the pilot with flight characteristics to be evaluated include color,
information. The visual database will be a simulated viewpoint, and availability for (or lack) of flight cues.
high-threat, deep-strike scenario used in previous Future improvements to this system will allow the pilot
studies. Initial studies will document the effects of to refly the mission using a joystick to evaluate alternate
the LANTIRN FOV on selected aspects of the mission mission plans.
(navigation, target acquisition, weapons delivery, and
threat avoidance). Subsequent studies will investigate Utisaioln: This system is found to enhance training
the potential of alternative training strategies (e.g., effectiveness and will be used to debrief aircrews,
gradual reduction of FOV) on the acquisition of skills providing immediate feedback on what happened
necessary for the LANTIRN environment, during a simulated combat mission. This capability

will allow pilots the opportunity to learn from their
Uadlisom The results of these studies will be used mistakes, thereby enhancing their survivability in
to develop the LANTIRN simulator training syllabus combat. Analysts will be able to use this system to
and t define key parameters for further investigation better quantify the outcome of simulated combat
in the workload and combat-training research areas of missions.
the LANTIRN training R&D program.
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ONGOING R&D

Tide: Transfer of Training and Retention Study as chaff, against the fully interactive threat. Two
on Simulated Combat Training Using groups of mission-qualified A-10 pilots will serve as
Electronic Countermeasures (Green Fig subjects in this study. One group will function as a
Exercise) control group and will not receive any simulator

training. The experimental group will receive initial
AFHRL Cosact: Capt Linda Wiekhorst training in the ASPT/A-10 electronic combat scenario

AFHRL/OTA approximately four months prior to participating in an
Williams AFB AZ 85224 actual Green Flag exercise. This group will return
Commercial (502) 988-2611 to the ASPT enroute to Green Flag for a skill retention --

x6561 test. Subsequent to the retention test, the group will ..%"

AUTOVON 474-6561 receive additional ASPT training to regain initial
training performance levels. The performance of both

Descripion: Mission-qualified A-10 aircraft pilots groups at Green Flag will be monitored and will serve
will be trained in close-air-support missions under high as the basis for evaluation of the degree of transfer.
threat conditions in the Advanced Simulator for Pilot
Training (ASPT). Special attention will be given to Uiliaion: This effort is designed to replicate the
exposing the pilots to the electronic countermeasures previous results in transfer of training from the
being used in the 1984 Green Flag exercise at Nellis simulator to an operational simulated combat exercise iq

AFB. Operating within a full field-of-view, and to provide retention data. These data are
monochromatic, computer-generated visual system, necessary in order to specify the amount and spacing
pilots will visually engage multiple arrays of tank-type of training required to maintain mission-ready status. 0
targets defended by surface-to-air missile and
antiaircraft artillery threat systems. Pilots will be able
to practice the use of defensive maneuvering, as well .

-0:

Simulated Combat Environments are
Used in Pilot Training .
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ONGOING R&D

Tide: Aerial Refumeling Part-Task Trainer Skills in maintaining aircrew proficiency. Training
Acqnisition and Maintenance Progrmi procedures and criterion performance levels will be

identified using professional judgement and
ARL Contacs: Byron J. Pierce Instructional Systems Development procedures.

AFHRL/OTU Experimental training programs will be evaluated and
Williams AFB AZ 85224 modifications made based on trainee feedback and
Commercial (502) 988-2611 comparisons of in-flight performance among trainees

x6561 receiving ground-based AR part-task training, trainees
AUTOVON 474-6561 receiving standard AR training, and aircrews who are

AR qualified.
Description: The primary objective of this project
is to develop and evaluate programs for training C-5A Utimison: The Military Airlift Command is
and C-141B aircraft pilots and copilots in aerial currently under contract to procure a number of AR
refueling (AR) tasks using ground-based part-task part-task trainers. The first of these devices will be
trainers. The program will identify requirements for delivered in FY86. The results of this effort will be
continuation training of AR rated pilots (skills used to provide MAC with recommendations for the
maintenance) and initial training. A secondary integration and use of these devices in initial and
objective is to provide datd to unit commanders in order continuation AR training programs.
to facilitate effective allocation of AR training sorties
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SKILLS~~~MAINTENANCE '

r-- TRAINING

SKILLS AERIAL IN-FLIGHT AERIAL
ACQUISITION REFUELING TRAINING REFUELING
TRAINING PART-TASK TNR QUALIFIED

Tide: Aircrew Training Management training program (the F-15 B-course conducted by the
Information System 405 Tactical Training Wing, Luke AFB), and prototype

design, development, and demonstration. During
APHRL Ceusact: Glen P. York subsequent phases, the ATMIS will be implemented

AFHRL/OTU at a selected training wing for a trial period. Pending
Williams AFB AZ 85224 a successful evaluation, a plan for command-wide
Commercial (502) 988-2611 implementation will be developed.

x6561 .
AUTO VON 474-6561 [Itiiati on: The purpose of this effort is to use the

existing TAC microcomputer capability to document,
Description: The objective of this effort is to develop process, and provide summary reports of the data
and evaluate a microcomputer-based Aircrew Training obtained on each student pilot during F-I5 training.
Management Information System (ATMIS) for the The data include mission/mission element grades
Tactical Air Command. Unlike many previous R&D awarded during simulator and aircraft sorties, weapons
efforts that were concerned with the development and data obtained from analyses of gun camera records,
validation of aircrew performance measures, the academic scores, and the results of mandatory
present effort is concerned with the management and proficiency checks. By documenting TAC training,
use of those measures for training purposes. ATMIS ATMIS will provide information to help TAC aircrew :

will be implemented in three phases over the next 2 personnel improve their combat capability and also to
fiscal years. Phase I comprises a review of training help TAC training managers identify aircrew training
management information system requirements, a requirements and develop optimal training programs.
detailed front-end analysis of the selected aircrew C

I
69

AFR/OUa a seece triigwn o rilpro.Pnig



EN-°

AIRCREW TRAINING APPLICATIONS
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Pilot Using the Electronic
Countermeasures Part-Task Trainer

Title: Radar Warning Receiver/Electronic A color graphic representation of the RWR scope and

Countermeasures Part-Task Trainer indicator control panel is presented on a Microangelo
Color Graphic system. The algorithms necessary to

AFHRL Contact: Rebecca B. Brooks simulate the RWR/ECM system have been developed.
AFHRL/OTU The appropriate audio signals accompanying. the
Williams AFB AZ 85224 graphic display of the RWR are presented through the
Commercial (502) 988-2611 use of an S-00 soundboard. The student interacts

x6561 with the graphic display through the use of a touch-
AUTOVON 474-6561 sensitive panel. A complete interactive text and test

are available as selectable menu options. The text
Description: In response to a need for training in and test are designed so that the student can review
the Tactical Air Command electronic combat (EC) as much or as little material as desired. Over 20
skills, the Operations Training Division of AFHRL different malfunctions of each RWR system can be
initiated training R&D on a radar warning receiver reviewed.
(RWR) and electronic countermeasures (ECM) part-
task trainer (PIT). The objective of this R&D was Utilixation: The product developed in support of this
to utilize and evaluate existing microcomputer R&D includes RWR and ECM simulation systems for
technology for part-task training in electronic combat six TAC aircraft, for a total of 25 different systems.
conducted in TAC schools and operational units. The software generating the .simulation is compatible
There are two specific parts to this objective: (a) to with the computers TAC purchased for use in the
develop a PTF based on this technology to effect large- operational squadrons; thus, the cost of the PITs Will
scale training cost avoidance and (b) to provide be extremely low. Reduced training time/costs will
demonstrations of applied PTT designs for EC training be realized through enhanced efficiency of EC
and provide empirical validation of training training. The ultimate results will provide TAC with
effectiveness, a low-cost, training-effective EC PT that will enhance

aircrew survivability.
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ONGOING R&D

Utilisation: Application of advanced training
technology and practices should produce improved
delivery capabilities and more effective training,
resulting in expanded training capacity and improved
aircrew performance. Integrating all phases of training
into this model system should eliminate gaps and
overlaps that currently exist, especially between formal
schools and operational units. MATS would provide
for effective use of existing resources and training
media, especially the full exploitation of combat
training capabilities of the C-130 weapon system
trainer. This training system will serve as a prototype
that will provide opportunities both to illustrate and
to evaluate advanced training technology applications.
Generalization is expected to extend to C-5 and C-141
aircrew training as well as to SAC and TAC aircrew
training programs.

Pilot Training via Computer Imaging %

Title: Performance Measurement Requirements
for Tactical Aircrew Training

Title: Model Aircrew Training System AFHIU Contact: Byron Pierce

AFHRL Contact: Robert T. Nullmeyer AFHRL/OTU
Wayne L. Waag Williams AFB AZ 85224
AFHRL/OTU Commercial (502) 988-2611
Williams AFB AZ 85224 x6561
Commercial (502) 988-2611 AUTOVON 474-6561

x6561
AUTOVON 474-6561 Description: This effort will identify the

requirements for a comprehensive aircrew performance

Description: The Model Aircrew Training System measurement system necessary for the efficient

(MATS) will apply advanced training development, conduct, management, and evaluation of Tactical Air

delivery, evaluation and management concepts to Command training programs for the F-15, F-16, and

aircrew training in a program that incorporates all A-10 aircraft. All media will be considered within

phases of instruction ranging from initial entry through the context of how they are used in all phases of

continuation training. AFHRL will develop this training. To accomplish these objectives, R&D will

program in conjunction with the Military Airlift (a) define TAC's needs for measurement information
Command for application to the C-130 weapon system. in terms of both the "user" and "intended use" of such
The planned training system will be capable of tailoring information, (b) develop evaluation criteria for

training to the needs of individuals through innovative assessing the adequacy of the measurement

management and utilization of available training information, (c) document existing TAC measurement

resources, employing proficiency-based instruction and techniques, (d) identify deficiencies in these

advancement. The major components of MATS will techniques, (e) identify areas where state-of-the-art
be: (1) the training curriculum to include learning technology might be applied, and (f) identify areas

objectives, performance standards, evaluation where further R&D is necessary.

procedures, media selection, syllabi, and quality
control procedures and, (2) a computer-based support Utiliation: The product of this effort will be a plan
system to provide for training program development, for improved quantification of combat capability
instructional delivery, evaluation of crew performance, resulting from training in aircraft, academics, and
and management of all training resources. ground-based devices.
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AIRCREW TRAINING APPLICATIONS

Tide: Integrated Simulator/Airborne checklists, procedures, navigational profiles, and
Performance Measurement System maintaining prescribed flight parameters. This will
for C.5A Aircraft enable the instructor/examiner to concentrate efforts on

higher order skills such as crew coordination and
AFHRL Contct: Wayne L. Waag resource management. The PMS can also be used

AFHRL/OTU extensively in the simulator training programs, since
Williams AFB AZ 85224 it has the capability to generate predefined mission
Commercial (502) 988-2611 scenarios automatically. In this context, the C-5A

x6561 PMS can provide an important quality control function
AUTOVON 474-6561 in that it will become the basis for the more efficient

management analysis of training programs. The
Description: Because of escalating flying costs, potential exists for the PMS to provide far better and
there is a critical need to achieve maximum training more uniform quality of training program graduates,
value from Air Force simulators. One problem far lower "unit" production costs, and increased
resulting from this objective is to determine the production rates.
relationship of ircrew performance in the simulator
to subsequent perf6rmance in the actual aircraft. A
project has been initiated to solve this problem by
developing an integrated aircrew measurement system
for use on the ground and in the air. The goal is
to develop a computer-based system that will generate
objective indices of performance in either the simulator -

or the aircraft. A prototype system is currently being
developed using the C-5A aircraft and flight simulator
as the test vehicles. The approach has been, first,
to develop a measurement capability for the flight
simulator, followed by an extension to the aircraft.
The system under development acquires data directly
from the flight simulator through several interfaces.
It uses its own computational capacity to generate the
objective measures of aircrew performance. For the
aircraft, objective flight data will be acquired from the
C-5A maintenance data recording systems. Using a
ground-based conputer system, the same set of
objective performance measures can be calculated.
To date, the simulator measurement system has been
completed and successfully integrated with one of the Pilot's Aircraft Performance Being Measured
C-5A flight simulators at Altus AFB. During FY83,
test and evaluation of the simulator measurement Title: Air Combat Measurement System for the
system was initiated and is currently being used in Simulator for Air-to-Air Combat and the
support of the copilot training course at Altus AFB. Air Combat Maneuvering Instrunentation
The design study for the airborne phase of the project AFHRL Cotsac: Wayne L. Waag
is in progress and should be completed during FY84. AFHRL/OTU

Williams AFB AZ 85224
Ufiisation: The C-5A performance measurement Willia(02)96-24

system (PMS) will provide the Military Airlift Command C ix6561
with the means for quantitatively assessing the AUTOVON 474-6561
effectiveness of C-5A aircrew training. As a prototype,
the system will aid in the functional specification for Description: The specific problem addressed in this
future simulators and aircraft. In operational terms, R&D is the lack of a performance measurement system
the C-5A PMS will enable the objective measurement for the Simulator for Air-to-Air Combat (SAAC) and
of many relatively tedious and mundane tasks such as the Air Combat Maneuvering Instrumentation (ACMI).
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ONGOING R&D

* The SAAC is the only USAF simulator used for close
air-to-air combat training. The ACMI, on the other -

hand, enables the monitoring of airborne
engagements. Unfortunately, neither of these devices
has an air combat measurement capability. During
FY83, a project was completed that refined the all- - .-
aspect maneuvering index (AAMI), an air combat
measurement technique originally developed for 'he
US Navy. This effort developed a design specification
for a prototype measurement system that could be
integrated with both the SAAC and ACMI. During
FY84, development of the prototype system will be
initiated. The air combat measurement system will • ' -
have the following capabilities: (a) real-timej
monitoring, recording, and scoring of air combat data
from the SAAC and ACMI, (b) implementation of the -

AAMI scoring technique, (c) real-time graphic
feedback, (d) hard-copy debriefing reports, (e) graphic dw
replay for debriefing, () data storage and analysis, and
(g) growth provisions for the development and testing
of alternative scoring procedures and graphic display
formats. To implement these capabilities, a stand-
alone computational system will sample data from the
SAAC and ACMI, thereby enabling development and Measurements of Pilot's Simulator Performance
testing without interfering with ongoing training
operations.

Uilization: 'Me air combat maneuvering Title: C- 130E Weapon System Trainer
performance measurement system will provide the Operational TestandEvaluation
Tactical Air Command with the means for
quantitatively assessing mission readiness and AFHRL Contact: Robert T. Nullmeyer
evaluating the effectiveness of its air combat training AFHRL/OTU
programs. It will provide mission feedback, thus Williams AFB AZ 85224
improving the effectiveness of available training Commercial (502)9%8-2611
resources. The system will also provide AFHRL with x6561
the needed measurement capability for the pursuit of AUTOVON 474-6561
air combat training R&D. At present, the lack of an
objective means of assessing air combat maneuvering Descripi on: The Military Airlift Command (MAC)
performance has prevented certain critical issues from procured ten C-130 instrument flight simulators
being properly addressed. The development and (IFSs). These simulators provide high-fidelity
validation of such objective measures would enable replications of all C-130 aircraft crew stations (except
questions to be answered that could potentially impact loadmaster) and are used for both skill acquisition
the combat readiness of our forces. First, it would training and continuation training. One wide-field-of-
enable the precise definition of air combat training view, full day/night, color, six-window, five-channel
event requirements, and this would permit flying hour computer generated image visual system was added to
requirements to be based on aircrew proficiency needs the pilot production IFS to form the C-130E weapon
rather than on best guesses. Second, it would provide system trainer (WST). AFHRL is supporting a MAC-

* the tools necessary for establishing simulator managed, MAC-directed follow-on operational test and
utilization requirements for initial skill acquisition as evaluation (FOT&E) of this WST. ' This FOT&E is
well as for continuation training, being conducted to evaluate how this visual system %166

impacts simulator training effectiveness at all levels
of C-130 training. Tasks that involve substantial out-
the-window visual cues were selected for training in
the WST. Instructor and student evaluations of the
WST for this training are being collected, and
subsequent student in-flight performance is being
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monitored. For continuation training, attention is Title: Technology for Special Function Trainer
being focused on evaluating WST training for night Requirements
vision goggles operations, low altitude parachute AFHRL Contact: Bernell J. Edwards
extraction system drops, selected emergency at: e lET,prcdrs n obtoeain.AFHRLIOTU :
exratio nd Williams AFB AZ 85224

Udilismion: The results of this FOT&E are Commercial (502) 988-2611x6561
impacting two areas. The first is a procurement AUTOVON 474-6561

decision regarding visual systems for the remaining
IFS. Estimates of how the visual system impacts Description: The Military Airlift Command (MACq I,
training effectiveness will enable an in-depth has expressed intense interest in the use of low-cost--
comparison of benefits and costs. The second area microelectronics systems as a means of reducing
is how to use the devices most effectively for training costs. Technologies such as microcomputer
training. Utilization plans will likely drive visual graphics systems coupled with state-of-the-art
system requirements for the remaining devices, instructional methods appear to have significant
Effective training programs in the WST are expected training cost-avoidance potential. This R&D will
to allow substantial reallocation of in-flight training assist in determining the value of inexpensive desk-top
resources and to provide valuable training in areas devices for training aircrews to perform selected
where training is currently limited, particularly cognitive elements which comprise many aircrew
combat and special operations training. This FOT&E procedural tasks. AFHRL is providing technical
is allowing MAC to observe the impact of WST assistance to MAC in the form of instructional design
training on aircrew performance in flight, and is a consultation, software review and critique, and conduct
critical part of the development of more effective of field evaluations of several experimental systems.
programs. The WST represents a new level of One of the systems is being developed to train C-141
technology that has only recently been available to the and C-5 aircrews in the operation of a new fuel savings
Air Force training community. The lessons learned advisory system being retrofitted to these aircraft.
in this FOT&E are being applied not only to C-130 Another system is being developed to train prodedural
training, but to other training programs where training and computational skills to C-130 loadmaster
devices with similar capabilities are being acquired. personnel. Software for other systems also may be

developed and evaluated as part of this R&D. The
design of these systems includes a user-friendliness
feature, making the trainer easy to use and otherwise
attractive to the trainee.

Utiliation: The cost avoidance potential of special
function trainers (SFTs) is thought to be greatest during
the early phases of training because of the power to
effect relatively higher levels of skill earlier in
programs. This should facilitate greater aircrew
performance during advanced phases when tasks are
integrated during rehearsal of full missions. Thus,
SFTs are seen as reducing training time requirements -
in weapons systems trainers and other simulators.
Assuming that MAC SFTs produce the expected
positive training transfer ratios, other tasks with skill
components similar to those incorporated in the
experimental trainers also may warrant SFr
development efforts. By extension, the concept of
"software families" for varieties of tasks should prove
feasible with the likelihood that the costs of these
training innovations can be quickly recovered by large-
scale distribution of SFTs across programs.
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Tile: Performance Measurement System stop logics, measures to be generated, display formats
Design Guidelines for Ai-erew Training for immediate feedback, summary scores, and post-.
Devices mission debriefing formats, (b) software requirements""

such as parameters to be sampled, minimum sampling
AFHRL Cousaca: Wayne L. Waag rates, unique sampling requirements, and (c)

AFHRL/OTU hardware implications such as memory size/speed, and
Williams AFB AZ 85224 interface requirements. Because such detailed
Commercial (502) 988-2611 information will not be available for the range of tasks

x6561 to be considered, the guidelines will also address how
AUTO VON 474-6561 to go about developing such unique capabilities.

Desceiption: The objective of this effort is to develop Aside from considering PMS requirements at the task
*a set of guidelines to aid in the specification of level, the guidelines will also address system level

perfonmance measurement system (PMS) requirements aspects. These will include such items as mission-
for future simulator acquisitions. At present, there generation capabilities, PMS control functions over the
exist no guidelines for specifying PMS requirements basic simulation, instructor interace/control0
in any detail. Only the most rudimentary requirements, and data storage and analysis
specifications are provided, and these generally amount requirements. In sum, the guidelines will primarily

-to the monitoring of a specified set of parameters. address the functional requirements for a PMS in ATDs
Likewise, the manufacturer is usually in the position and the resulting hardware and software implications.
of not knowing what to provide since the requirements
are so ill defined. The guidelines to be developed UgiUation: The primary user of such guidelines
will address all aspects relating to the design, would be the Simulator Systems Program Office

9 development, and incorporation of PMS capabilities although secondary users would include the Major
within Airrew Training Devices (ATDs). Since Commands, who often specify training device

q training requirements are generally on a task-by-task requirements, and the simulator manufacturers. The
basis, a considerable portion of the guidelines will resulting guidelines will enable the precise definition
address measurement requirements at this level, of flight simulator measurement requirements and allow
Considerations to be addressed for each type of task estimates of the required hardware/software to support
wili include (a) functional capabilities such as start/ implementation.
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' Pilot Using Generic Threat Recognition Trainer

Title: Generic Threat Recognition Trainer allows the pilot to interact with the computer program
on a real-time basis. Additional equipment includes

AFlRL Contact: Rebecca B. Brooks the sound board that simulates the audio signals
AFHRL/OTU associated with the RWR. User-friendly menus have
Williams AFB AZ 85224 been designed to allow the trainee to have the following%
Commercial (502) 988-2611 options: (a) view an intelligence briefing prior to a

x6561 pass, (b) view the probability of kill graph of the last
AUTOVON 474-6561 pass, (c) perform another pass, or (d) create a new

environment. The trainer also has "freeze" and
Description: The generic Threat Recognition Trainer "6abort" capabilities. The most outstanding
provides the basic gaming elements of air-to-surface characteristic of the generic Threat Recognition Trainer
electronic combat in a compact desk-top system. The is that it is highly flexible. As requirements change,
student pilot learns to identify and evade various enemy the system can be modified to accept new software and
defenses while attempting to destroy ground targets. hardware to thus provide relevant training for many
Variable terrain features, aircraft flight parameters, years.
radar warning receiver (RWR), and electronic
countermeasures effects are provided. The trainer is Utiliation: This system will provide affordable
comprised of off-the-shelf commercial devices training in threat recognition and avoidance at the
integrated with a computer. 'Me combination of operational squadron level for Tactical Air Command%4
industry standard hardware and software allows easy personnel. This training will be applicable to 0

implementation of add-on equipment and widely numerous aircraft weapons systems and satisfies a
available high-level language processors. Major training requirement that is largely unfulfilled at the
additions to the basic computer are a very flexible color present. Improved combat readiness and force
graphics system and a joystick and throttle arrangement multiplication through increased weapons effectiveness
for analog inputs by the trainee. This arrangement, and survivability in high-threat environments are ,
with its corresponding analog-to-digital interface, anticipated. -
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Tide: Electronic Combat Range Training Utilisvaion: The accomplishment of this training
Effectivenem R&D will produce (a) a validated set of measures for

evaluating EC performance, (b) a methodology for
AFHRL Contact: Thomas H. Killion assessing the training effectiveness/utility of EC

AFHRL/OTU training concepts, (c) an evaluation of the training
Williams AFB AZ 85224 effectiveness/utility of various EC training options, and
Commercial (502) 988-2611 (d) recommendations for an optimal arrangement of

x6561 training schedules and systems with regard to type and
AUTOVON 474-6561 frequency. For SAC and TAC, this R&D will define

presently unknown requirements for EC training,
Description: The objectives of this R&D are to establish necessary levels of operator proficiency, and
develop measures of electronic combat (EC) provide estimates of EC effectiveness.
performance and to use them to evaluate the
effectiveness of current EC training. In order to Title: AirerewTrainingTaskSurvey@
accomplish the objectives, a three-phase R&D effort AFHRL Contact: Bernell J. Edwards
is proposed. The requirements for Tactical Air AFHRL/OTU
Command (TAC) and Strategic Air Command (SAC) Williams AFB AZ 85224
differ somewhat, and those differences are noted in the Commercial (502)988-2611
outline of the three phases: x6561

1. In Phase I, Review of R&D and of Measurement AUTOVON 474-6561

Capabilities, R&D in the areas of electronic combat, Description: Recent interest in microcomputer-
EC training, performance measurement, and other based trainers on the part of potential users has
relevant information have been reviewed. This prompted AFHRL to initiate a series of surveys of
material has been assembled and is being utilized in aircrew training tasks. This effort will provide a
Phases II and III. required database for systematically assessing the cost-

avoidance potential of emerging, advanced technology
2. In Phase Ii, Development of Methodology for part-task training devices to support aircrew training
Measuring Training Effectiveness, measures identified within the operational commands. Surveys are in
in Phase I are being refined and validated in progress within the commands to determine the
conjunction with the assessment of the impact of certain perceived effectiveness of current training for the
training factors. various tasks performed by aircrews. Data will be used

to analyze and prioritize training tasks and otherwise
In support of TAC, the effects of variables such as assess the appropriateness and potential effectiveness
threat density, feedback, and training frequency are of new special-function trainer (SF1) technologies for
being tested on-site in the Advanced Simulator for Pilot supporting the training of specific tasks. Aircrews are
Training. Transfer of training within the simulator being asked to rate adequacy of training, training
environment (i.e., from a restricted training difficulty, and available training media relative to the
environment to a combat exercise environment) will tasks they perform. Surveys are in progress within
provide an evaluation of the utility of various factors. the Military Airlift Command and are in planning for
In support of SAC, the issue of simulator training the Strategic Air Command. Surveys are being
effectiveness is being addressed via the B-52 Weapon planned for the Tactical Air Command.
System Trainer. Measures of electronic warfare officer UiisatioM: As a required formative step toward theperformance have already been identified and Ullsfln sa eurd omtvese owr h
validated. systematic development of SFT technology, survey data

will enable AFHRL to identify, classify, and prioritize

3. In Phase Il, Evaluation of an Integrated Program task elements and commonalities acroit various

for EC Training for Selected Missions/Systems, the missions and aircraft. This will faciitate the 

problems of integrating ground, simulator, and in-flight identification of those areas of training that can most

training to provide an optimal mixture will be logically benefit from applied SFT technology.

addressed. Based on the results of Phase I and inputs Planned R&D growing out of the survey data includes

from operational sources, an integrated training the development and evaluation of several generic

program will be developed and evaluated for certain prototype SFTs with sufficient software flexibility to

nufiona/systems. impact a relatively wide range of training
requirements. Data from the prototype R&D,
combined with that from other experimental SFTs, will
culminate in the development of a handbook of
guidelines for operational aircrew users of SFTs.
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LANTIRN aircraft and how to use this new 0
equipment to fly a low-level mission effectively
at night. The AFHRL simulator will be the
only device that TAC will have available for
LANTIRN training for approximately 2 years.
The LANTIRN simulators at AFHRL will

Steresecopic Goggles provide TAC with a training capability that
would be otherwise unavailable. Training
R&D will commence in the important area of
sensor-based night attack. Pilots will be able
to fly their missions with a higher degree of
safety and greater precision. The LANTIRN

S Tite: Low Altitude Navigation Targeting simulators will also provide AFHRL with a
Infrared Night System research capability in the areas of low-level

flight, sensors, and pilot workloads.
AFERL Contact: 1A Col John P. Retelle

AFHRL/OTE
Williams AFB AZ 85224
Commercial (502) 988-2611

x6561
AUTOVON 474-6561

Descripdona: F-16 and A-10 aircraft cockpit
simulators are being developed for the Low-Altitude
Navigation Targeting Infrared Night (LANTIRN) attack-
system. The LANTIRN simulators will have a full-
field-of-view visual display, along with radar and 0
infrared (IR) sensors. The databases for each of these -

image types will simulate combat environments,
including planinietric and cultural details, threats, and
sensor-related environmental effects. The radar and
IR databases are being generated by a B-52 weapon
system trainer. These data will be transferred to the
LANTIRN simulator through a fiber-optics link. The
LANTIRN system will provide a full-mission trainer
for all aircraft systems and weapons delivery.
Weapons will include bombs, a 20nun cannon, and
Maverick missiles.

Ug Ngemu. AFHRL personnel working with The F-16 with LANTIRN Pods on Low.level
Tl.ctieal Air Command will design a training syllabus Under Weather Minion
to teach pilots how to operate systems peculiar to the
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A N Breadboard Fiber-Optic Helmet Mounted Display (3'X6

Tito: Filber-Optic Helmet-Mounted Display An off-line eye tracking system is being used to collect
eye movement data. Phase I performance parameters

AFHRL Cteac : Capt Caroline L. Hanson are: ..
AFHRL/OTU

Williams AFB AZ 85224 Brightness - 80 foot-lamberts (color) u

Commercial (502) 988-2611 Resolution - 2 arc minutes high resolution
x6561 - 6 arc minutes peripheral field jjAUTOVON 474-6561 Field-of-View - Unrestricted (1350 X 600 ''

instantaneous),-,
Der i s y: The fiber-optic helmet-mounted display The Phase II refinement effort will allow a reduction

r(FOHMD) program is currently the only DoD-sponsored from four to two bundles, as well as a reduction in-
display system that can provide the color, high- the size of those bundles. Dynamic multiplexing wil
brightness, hresouti and ie-eld-of-iewbe used to decrease the effects of the fiber structure.
display required for tactical air-to-air and air-to-ground An optical head-tracking system providing high tec-htraining R&D in a timely (FY84) and affordable dynamic accuracy will also be incorporated.f. ".:~
manner. This system uses coherent fiber-optic Utilisation: The performance of the FOHMD will S
bundles to pipe imagery from high-brightness color provide a previously unavailable capability to train bothprojectors to a helmet display. The initial breadboard air-to-ground and air-to-air maneuvers in a full-field-of- "
Phase I system uses two 15xl~mm bundles and two view flight simulator. Unlike current conventional•"
8xlOmm bundles. It has a large head-slaved displays, this system can fully display the capabilities 71 , ,

background area with a central high-resolution inset of state-of-the-art image generators and could be used ..
that can be configured to either 250 or 400. An optical in conjunction with the advanced visual technology'

steering system is used to compensate for computer sem.t h FH l l rovieasgnfc"
image generator transport delays of up to 100 msec. b
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additional projectors and optics for high-
resolution insets. The concept is based on the
fact that only 130,000 picture elements (pixels) %
are required to fully support human vision.
The eye achieves its resolution by a nonlinear
distribution of pixels, with highest %
concentration at the center of vision. A "A01
display presented to the viewer using the130,000 pixels in the proper nonlinear

distribution would present an eye-matched
display. In the above scene, the variable
acuity lens would rectify the image by .
compressing the pixel displays near the center
of the scene and expanding the pixel densities
at the periphery, resulting in high detail near 0
the center at the expense of peripheral detail. "-%

Utalioati: A variable acuity display system
could provide an alternative transportable
visual display system. Generation of the "%
entire visual field could be accomplished with
a single video channel rather than several.
In conjunction with a head-tracking device,
160° field-of-view would require no more
projection capability than would a single
conventional 525-line display.

Properly Distorted Input Image
to the Variable Acuity Lens

Tide: Variable Acuity Projector Tid: Visual Database Generation Managmaiet

AFHRL Contact: Dan McGuire
AFHRL/OTE AFHRL Contact: Pat Widder
Williams AFB AZ 85224 AFHRL/OTA
Commercial (502) 988-2611 Williams AFB AZ 85224x611 Commercial (502) 988-2611 111x65661"

AUTOVON 474-6561 AUTOVON 474-6561
Dweeripad : If full support of human vision were Deserpldon: As visual systems for flight simulatos
attempted through typical flight simulation methods, produce more scene detail, more and larger databases
1 minute of are resolution would be necessary over will be required. The limiting factor for a visual
a 180P field-of-view. Since the necessary bandwidth environment to become operational is the time required
of 1000 MHz is not practical, either resolution or field for development. Four projects are currently underway
of view is usually compromised or an area-of-interest to develop alternate methods of data base
high-solution inset is employed. The variable acui management: (a) a database conversion system, which
system presents an alternate solution providing hih will convert databases formatted for one visual system
molution and wide fields-of-view without increased to the format required for another visual system, (b
bmndwidth/computational requirements or the need for an interactive database management system, which
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allow modelers to easily and quickly generate, modify,
test, and document databases without using a real-
time simulator system, (c) an automatic method of
generating databases from photographs, to
significantly speed up the generation of cultural and %
terrain models, e.g., tanks, aircraft, buildings, and
mountains, and (d) a library of standard digitized
models of various military vehicles and aircraft for
continual update/expansion.

Utilization: An interactive modeling system will be
user friendly and database independent. The
database library will allow modelers to generate visual
environments more efficiently. All of these efforts
will decrease the time required for development of
visual environments.

Title: Fresnel Lens Applications to Flight
Simulator Visual Display Systems

4FHRL Contact: Dan McGuire
AFHRL/OTE
Williams AFB AZ 85224
Commercial (502) 988-2611 1

x6561

Descrption: Flight simulation visual systems Visual Technology System

employ a variety of display technologies. The most
generally useful device is the cathode ray tube which
suffers from the deficiency of limited light outputs. Tite: Advanced Visual Technology System
This deficiency is compounded in many simulator
applications by the need for collimating optical systems AFHRL Contact: Harold E. Geltmacher
that result in light loss of up to 99%. This effort will AFHRL/OTE
develop a lightweight virtual image display system Williams AFB AZ 85224
consisting of collimating plastic Fresnel lenses that Commercial (502)988-2611
should enable light transmission of 75% rather than x6561
the current typical light transmission of 1%. This AUTOVON 474-6561 %

effort will complete an optical design of a Fresnel lens
for use on visual displays. An evaluation model will
be constructed and tested. Subsequent phases will Description: The computer image generator (CIG)
correct any deficiencies identified in the evaluation being developed under The Advanced Visual
model. Technology System (AVTS) project is designed to ,

provide visual "out-the-window" imagery for the full
Utilizatin: High-brightness infinity or virtual image spectrum of tactical air missions. This includes air-to-
displays are required in simulated scenes presented surface weapons delivery, low-level flight, acquisition
to trainees to achieve maximum realism in training, of surface-to-air missiles, and evasive maneuvers.
This effort will develop a compact virtual image device Air-to-air combat is simulated, providing options of 1
that converts a real image into a virtual image such vs. 1, 2 vs. 1, and 2 vs. 2. Normal flight operations
that the scene appears to be at real-world distances such as takeoff, landings, and aerial refueling can be
(collimation) with minimum loss of brightness. performed.
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The CIG will be compatible with different types of
display systems, including the F-16 seven-window
dodecahedron and the new 30-foot AH-64 helicopter
dome. It will provide high quality, very realistic
imagery for combat simulation. A new contractor
development, called "cell texturing" will allow for
greater scene detail. It offers significant improvement
over conventional texture and results in near-
photographic quality fully interactive computer- -.
generated imagery.

Another part of the advanced visual technology system
(AVTS) is the Visual System Component Development

Program (VSCDP). This is an Army-funded visual 0
R&D program that will lead to a production contract -e

for a visual system for the AH-64 helicopter. The
AFHRL CIG will be modified to increase its
capabilities and to make it compatible with new
display systems. Modifications will include:

1. A multiple-viewpoint capability will be added to Ca
permit the system to portray multiple-ship combat Computer-Geneatedlmgery of

engagements for tactics research and evaluation.

2. The capability for distortion correction will be Tide: Analysis of Inagery for Manipulation
added to allow the CIG to be used with displays other AFHRL Contact: Herbert H. Bell
than mosaic cathode ray tubes. AFHRL/OTE

Williams AFB AZ 85224
3. Four of 10 channels will be modified with state-of- Commercial (502) 988-2611
the-art technology to provide real-time cell-texturing x6561
capability. This feature provides realistic, high-detail AUTOVON 474-6561
imagery for low-level flight. Dusc4domz New high-resolution radars currently -@

being integrated into such aircraft as the F-15, F-16,
4. An infrared sensor capability will be added to two and B-lB pow a serious problem for radar simulation
channels of the CIG. This will enable the CIG to be because of their increased ground resolution
used both for combat mission training and capability. To help determine the ground resolution
development of the Low Altitude Navigation Tactical and image fidelity requirements for the simulation of
Infrared Night attack system. such radars, the Analysis of Imagery for Manipulation

program will selectively alter the characteristics of both
The program also includes the development of a wide- actual and simulated radar imagery through the use

field-of-view dome color display. This system will of digital image processing technology. Examples of
use optical inset blending and eye/head tracking to the image variables that will be manipulated in this

program include range resolution, field-of-view, and
provide a high resolution, high-quality display image. the number of internal edges presented. Performance

assessments and transfer-of-training studies will be
Uheamuaow The new CIG will be a powerful tool conducted with various levels of this imagery to identify %
for determining training effectiveness in a wide-field- critical image requirements. %I)X
of-view simulator. Integration of the dome display usUdtlisation: The results of this effort will be used%
and the modified CIG will create an advanced display hel q f
system capable of training such tasks as air-to-ground raar simulation systems.

combat and nap-ofthe-arth flight. rt
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Tide: Combat Mission Trainer design concept of widespread simulated combat mission
training. Several key components must be developed

AFHRL Conact: Lt Col Peter A. Cook and integrated before the CMT concept can become
AFHRL/OT reality. Most challenging has been the development
Williams AFB AZ 85224 of a high-resolution, small-size display. Advanced
Commercial (502) 988-2611 development of supporting systems such as fighter

x6561 cockpit, instructor/operator station, and computational
AUTOVON 474-6561 and linkage systems will also represent major cost and

size reductions necessary to support the program
Description: The objective of the Combat Mission objectives.
Trainer (CMT) program is to enhance aircrew
performance in the multiple-aircraft, multiple-threat Utilisation: The affordability and modularity of a
environment by developing key simulation technologies final CMT will provide the opportunity to train combat
to provide effective training for combat-essential tasks mission skills at the unit level. Frequent simulated
at minimum cost. The CMT will integrate new display practice of realistic combat tasks will maintain
technology with advances in the microprocessor, individual combat skills at "razor's edge" proficiency.
sensor, and communications fields. This program will This will serve as a significant force multiplier through
ultimately develop a multi-user, multi-sensor, full- increased targets destroyed and enhanced survivability.
mission demonstration system that will support the

Combat Mission Trainer--Artist's Conception
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Videodisc-Based Display of Real World Tactical Environment

STitle: Videodisc Technology Applications to and tree lines was selected for real-time emulation.

Full Mission Visual Display Systems Techniques with which to incorporaze moving ground
targets into the videodisc scenes have been

AFHRL Contact: Dan McGuire developed. The system will also be designed so that
AFHRI/OTE a variable acuity lens can be used to project an eye-

* _Williams AFB AZ 85224 matched dome display.
C"ommercial (502) 988-2611

07x6561 Utilisation: The successful development and
AUTOVON 474-6501 integration of this technology could represent a major

breakthrough invisual simulation. The nonprocessing
Descript ion: This effort is investigating the extension intensive nature of the system would allow a major
of a contractor-developed Videodisc Visual System advance in terms of visual scene detail, texture, and
technology to fighter combat training requirements. realism compared to the computation-bound approach
The objective is to validate, by non-real-time in totally computer-generated imagery systems. The
emulation, the concepts developed under the study terrain textural fidelity capability inherent in this
phase for providing a low-level, high-speed display. approach may finally provide realistic simulation of
Low-altitude photographs have been taken of potential real-world tactical environments. Especially notable

*routes in which to emulate the feasibility of the separate is the potential for simulation of realistic missions
region mapping concept to low-level, high-speed visual requiring low-level navigation for threat avoidance.
simulation. A segment including imagery of a bridge
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"To be prepared for warmi one of the
most effetual means of preservin
peace."

George Washingon

"Eternal vigilance is the price of liberty."
Thomas Jefferson

"Throughout America's adventure in free
government, our basic purposes have
been to keep the peace; to foster progress
in human achievement, and to enhance
liberty, dignity and integrity among
people and among ntio."

Dwight D. Eisenhower

"Our mifltary forces are back on their
feet and standing tall once again, young
Amaeans wear their uniforms and serve
their fag with pride."

Presdent Ronald Reagan
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TECHNICAL SUPPORT
*0

ITU5r Teehuleal Support of Coreh e whenever they arise. The purpose of the technical %

Oceuplomal Data Analysis Program programming support is to improve the operational
efficiency of the programs and to develop interactive

AFKHL Conmuet: Janice Buchhom terminal routines that relieve most of the less critical
AFHRL/TSOZM activities associated with setting up computer runs.
Brooks AFB TX 78235
Commercial (512) 536-3928 Udhatioa: In addition to the operational uses of
AUTOVON 240-3928 CODAP in developing and validating the content of

training programs, it is being used to address questions
Dosacrptioa The Comprehensive Occupational Data about the requirements of jobs that will be integrated
Analysis Programs (CODAP) system was developed to
provide an efficient and effective method of identifying with the initial personnel selection process and
and classifying jobs in a rapidly changing Air Force eventually with the persn-job match model. Although
environment. The Technical Services Division CODAP was developed by the Air Force, all branches
AFHRL develops, maintains, documents and provides of the Department of Defense, as well as the British,
consultation in the use of the CODAP system by data- Canadian, and Australian military forces, have
processing personnel at the Laboratory and at the USAF incorporated this system into their operational
Occupational Measurement Center. The basic input programs. Many state and county governments are
to the system is information provided by a large number also beginning to use CODAP to validate their
of supervisors and job incumbents in the occupational traditional testing and selection procedures and, at the
area being studied. Because the data are collected same time, to develop performance evaluation criteria.
at the worker-task level, CODAP provides a base of Educational institutions are using CODAP to modify
information that can be viewed in many ways and then the curricula of their vocational education programs.
used to address unanticipated management questions
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ONGOING PROJECTS

continuation in the Air Force. To provide data through
the time period that allows the completion of 6-year
active duty service commitments, an analysis of the
data collected and updated through FY81 is being
provided. A final study showing trends across the 6-
year period is being considered.

(Uilisation: The results of this long-term effort will
be used by AFROTC to assess the impact of MFSS
graduates on the active duty force in terms of
continuation in the Air Force, and success/non-success
in pilot, navigator, and technical training courses.

Tide: General-purpose Program Development

AFHRL Contact: Charles R. Rogers
AFHRL Cw-up " AFHRL/TSOZ

of AFROTI Selectim Brooks AFB TX 78235
Commercial (512) 536-3928
AUTOVON 240-3928

Tide: Folow-up on Air Force Reserve Officer
Trashn Corps Graduates with Scores of Description: The Technical Services Division of
20 and Below on the Officer Quality AFHRL develops, maintains, documents, and provides
Composite of the Air Force Officer training in the use of general-purpose computer
Qualifyia Test software. This software includes the broad categories

of (a) language translators, such as pre-compilers and
AFHRL Contact: Charles A. Greenway interpreters, (b) utility programs, such as sort/merge

AFHRL/TSOJ and report writers, (c) applications programs such as
Brooks AFB TX 78235 correlation/regression analysis and multidimensional
Commercial (512)536-3921 frequency distributions, and (d) subroutine libraries"-
AUTOVON 240-3921 containing common computing algorithms. The

Technical Services Division is responsible for more
Descrpmian In thefall of 1971, Air Force Reserve than 460 general-purpose and statistical analysis
Officer Training Corps (AFROTC) was authorized to programs and over 2,845 pages of user guides to those
begin enrolling applicants for the advanced program programs. Benefits to AFHRL derived from the
without regard to the individual's score on the Officer development of general-purpose programs include (a)
Quality Composite (OQC) test. Prior to this approval, reduction in the number of unique occurrences of a
cadets were required to score 25 or higher on the OQC computing algorithm thus decreasing the possibility for
for admission to the program. After approval, error, (b) increasing individual programmer
applicants were selected by use of the multiple factor productivity by reducing the number of special purpose
selection system (MFSS). This system involves a programs written and audited, (c) standardization of
whole-person concept in which all available information products to reduce analysis time by researchers, and
about the applicant is considered along with the OQC (d) a concentration of program maintenance and
score which, though still a factor, is no longer a single enhancement activities into a group specialized in the
eliminating element. Comparison of 320 AFROTC production of efficient computer software. AFHRL
graduates commissioned in FY74 under the MFSS and acquired the author system for education and training
a comparative sample of 960 non-MFSS AFROTC (ASET) to provide computer-misted instruction to i'.
gaduates commissioned in FY74 have been made each personnel using the Univac 1100/81 computer system.
fiscal year from 1976 through 1981 to study the long- New ASET courseware is being developed to teach the
term similarities/differences in undergraduate pilot use of in-house software systems. 0
taining undergraduate navigator training, technical
training, officer effectiveness report ratings, and
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TECHNICAL SUPPORT
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Uisaieorn General-purpose software supports
virtually all Univac 1100/81 data processing activities FIDO is on-line on the AFHRL Univac 1100/81
related to AFHRL R&D programs as well as the computer system. It consists of 751 Air Force and
computational support to other agencies such as the DoD defined data elements used in Air Force
Air Force Manpower and Personnel Center and the automated personnel data systems; examples are
USAF Occupational Measurement Center. One such security classification, grade, Air Force specialty
program, PRISM, was designed as a high-level utility code, and major academic field. The update
progranuning language specifically for the procedures now in use are to be improved so they will
development of interactive programs with complete provide more accurate and timely data. Also,
control of all Univac 1100/81 facilities and file types. procedures are to be developed to get this information
PRISM was used to create several new software directly from the database being developed by the Air
products such as (a) The basic attribute test (BAT) Force Data Systems Design Center. The update
tape conversion system for analysis and reduction of procedures are now supplied to AFHRL periodically
data collected from the Laboratory's Experimental Test by magnetic tape. The file item data organizer II
Facility, (b) a series of interactive editors specialized (FIDO2) has been implemented. This system keeps
for COBOL data files, print files and symbolic layouts, a history of the data use identifiers found in AFM 300-
(c) an interactive documentation retrieval system for 4 and gives the user access to it from its first entry
locating, reviewing and printing user guides to in AFM 300-4.
AFHRL software, (d) an interface to the new large-
volume sort facility which provides both a concise Uaisation: FIDO directly supports virtually all
command language and an interactive question-and- facets of personnel and manpower R&D conducted by
answer setup for less experienced personnel, and (e) AFHRL. Many R&D efforts involve longitudinal
a comprehensive system for generating, converting, studies of specific samples cutting across many
and reporting frequency distributions, different data files and code values over varied time
Title: File Item Data Organizer periods. Automated availability of Air Force- and

DoD-defined data elements, as well as other

AFHRL Contact: Charles A. Greenway nonstandard data elements, with their data values and

AFHRL/TSOJ meanings across time when combined with heavy

Brooks AFB TX 78235 usage by programmers/analysts, represents a sizable

Commercial (512) 536-3921 savings in work hours. These hours would otherwise

AUTOVON 240-3921 be spent in researching hundreds of manuals and/or
microfiche by hand in order that the needed code be

Description: The file item data organizer (F[)) properly identified for a given historical time period.

database containing selected data elements from Air As FIDO is implemented, scientists may, on retrieval,
Force Manual (AFM) 300-4, Volume 3, Data Elements s all c s i n etti ac o te

Syst.n was designed, developed, documented and specify all code values in effect dating back to the

I kept current by the Technical Services establishment of a given data element or may specify
Division. FIDO evolved from the need of R&D efforts inclusive dates and get only those codes in effect
involving present and longitudinal sample selection during the interval in question. The data can be
where codes contained in the AFHRL-unique database displayed on a remote interactive terminal, or a hard
had to be identified and interpreted by research copy may be requested showing title, data element
scientists. A major FIDO application is the name, definition/explanation, code values, effective
preparation of file edits. In such an application, a dates, and explanation of code values. The
microfiche report is prepared which contains both the Laboratory staff estimates the system is used 3,000
frequency and English language meaning for each times per year. The times accessed represent the
code value within each data element of a file. Use number of files for which FIDO definitions are
of on-the-shelf file edits can effectively direct the obtained. On a large file, such as the Uniform Officer
research planner's attention to potential problem areas Record, distributions can be obtained for 1,954 data
in construction of working samples from master files.
FIDO also contains an automated inquiry/retrieval elements. A conservative estimate is that an average
system vital for the establishment of databases for of 50 data elements are researched each time the
personnel research projects and probe analysis to FIDO system is accessed, for a total of 150,000 data
determine the feasibility of proposed major R&D elements per year.
efforts involving databases.
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PERSONNEL RESEARCH DATABASES ,

0302 TAPE REELS: Major master personnel files are maintained historically
on Air Force enlisted and officer personnel and

o266 REELS (DATA FILES) include: enlisted strength file from 1964, officer
* 402 REELS (INTERIM PROCESSING) strength file from 1960, officer effectiveness report file

from 1955, airman reenlistment and loss file from
* 851 DATA FILES: 1955, airman entry file from 1955, technical training

file from 1956, flying training file from 1964, and Air
National Guard and Reserve files from 1970. These

% OF DATA FILES RECORDS PER FILE files are received from various Air Force agencies such
54 100,000 as Air Force Manpower and Personnel Center, Air
36 100,000-499,000 Training Command, Air University, and Air Reserve
10 500,000-4.7 MILLION Personnel Center. Special longitudinal files, such as,

the airman gain/loss and the officer gain/lose are
developed in-house from these databases and

I I significantly reduce data-processing requirements in
many personnel and training R&D studies.

Udixew The database represents a low-cost
Thie: Human Resources Research Database means of acquiring and maintaining information used

AFNRL Contact: Charles A. Greenway in the development and validation of personnel

AFHRL/TS J selection and classification instruments, development

Brooks AFB 7 78M of assignment procedures, derivation and revalidation 6
Commercial (512) 56-3921 of promotion systems, and special-purpose analyses toAomera ( ) 20 -3921 determine the long-range impact of specific personnel
AUTOVON 240-3921 and training policies. The availability of these data

Descritides: A series of databases containing makes it possible to carry out studies on numerous
information on personnel and training systems has been aspects of the personnel and training systems that
developed and updated with FY83 data. Software has would otherwise be infeasible. Extracts of these data
been implemented to organize these data into readily are used in research projects by other Air Force
accessible databases for support of R&D studies of the organizations.
personnel system, to display selected information from
a single database, and to consolidate information on
4 common subgroup from two or more databases.
Procedures are established to receive automated
personnel and training data generated separately in 0
otandard and command-unique data systems on officers
and enlisted personnel. These reflect personal
characteristics at time of entry, performance outcomes
during flying or technical training, career status at
periodic intervals, and information related to
reenlistment or separation. Special files will be
created to meet long-term study requirements and
longitudinal files wilL be constructed to facilitate
studies in career development. File management and
information retrieval procedures have been developed
and are maintained under Microform System 4B-73.

Plans are being developed to build database research
systems for the collection, analysis, retrieval, and
reporting of a wide variety of historical and current
information describing the officer and aiman forces.
A dynamic database research system capable of Air Fm Persmml Doa Bank
providing. respMoes from otwwonal and research 1956 to Prem
ivesigators will eliminae the requirements for the
development of many small frgmented dabases am
Smatly reduce the start-up time and cost of many
personnel research efforts.
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of beginning population who have extended and are
on extension, (h) percentage reenlisting, (i) percentage
reenlisting with/without bonus, (j) percentage
reenlisting with les/more than 90 days to expiration
of term of service, and (k) percentage of losses eligible/
not eligible to reenlist. Statistical summary tables to
provide quick reference to the number of individuals
accessed in each fiscal year also show the (a) number
lost, (b) loss rate, (c) retention rate, (d) continuation
rate, (e) number reenlisted, and (0 reenlistment rate.
These counts and percentages are reported for each
of the 10 fiscal years covered by the report.

Utiltiaado: These reports are used to track enlisted
retention by cohort year groups, relate enlisted
retention/reenlistment losses to personnel program
objectives, and analyze the retention/reenlistment/
loses of cohort year groups by various demographic
attributes, such as sex, race, academic education level,
Armed Forces Qualification Test group category, term
of enlistment, age at accession, number of dependents,

AFHRL Mainaim Extensive Data Fes and marital status. These reports are used by
o, Enlisted Personnel personnel systems managers at Air Force .

Headquarters, the military personnel system and the
Title: Historical Database of Enlited Persnnel Office of the Secretary of Defense.

by Cohort Year Group

AFHRL Conas: Charles A. Greenway Tide: Air ForePersonnelSurveyProam

AFHRL/TSOJ AFHRL Comact: Charles R. Rogers
Brooks AFB TX 78235 AFHRL/TSOZ
Commercial (512) 536-3921 Brooks AFB TX 78235
AUTOVON 240-3921 Commercial (512) 536-3928

AUTOVON 240-3928
Deedption: The cohort database supports los/
reenlistment/extension analyses to identify Dmelpdem The Technical Services Division of
requirements/trends by fiscal year of accession. This AFHRLprovides optical scanning and computational
database is extracted from the airman gain/loss (AGL) support on the Univac 1100/81 computer system for
master file and has bpen developed covering accessions Air Force personnel surveys approved by the Research
and associated losadreinistment/extension transactions and Measurement Division of the Air Force Manpower
for a 10-year "moving window" period upon which and Personnel Center. The data reduction and
reports are based. The AGL File is current through analyses of approximately 45 surveys during FY83 were
the first half of FY83. A system of programs to process accomplished by using general-purpose computer
all subsequent studies on the cohort database has been programs developed by the Technical Servicesdeveloped and will provide a more accurate and easy- Division. Pre-survey work includes sample selection

to-follow audit trail. Statistical tables using this and the preparation of self-adhering address label&.
database are prepared annually. They reflect the (a) Also, on-site training is provided for the Air Force
percentage of total lost (within each type of loss Manpower and Pesnnel C enter pormeswho are
category), (b) percentage of loss from accessed responsible for processing survey data.
population at the beginning of a year to cover a 10-year
period, (c) cumulative percentage of loss, (d) Uull/duoai Upon completion of each survey
percentage of those lost in Basic Military Training analysis, the raw data files are retained for use in
(BMT) by type--loss category, (e) percentage of those Laboratory R&D progms. The survey products are
lost subsequent to BMT by type-d-loss category, (f) used by Air Force managers at all levels.
total percentage of extending population, (g) percentage

'4.
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UJAldsadon: The reports are being used to focus on
total attrition from technical training courses with
special emphasis on the high-cost electronics courses
that require a minimum score of 80 for admission.
The reports are used also for briefings at higher
echelons and for updating trends tables. These reports
are also used by Headquarters Air Force, the Air Force
Manpower and Personnel Center, Headquarters Air
Training Command, and the Recruiting Service.

Tide: Officer Effeetiveness Report System

AFHRL Conacws: James L Frieman
AFHRL/TSOTX
Brooks AFB TX 78235
Commercial (512) 536-3928

Air Fame PemmelSumveys AUTOVON 240-3928
Are Replaly Conduct"d

AFHRL Comact: Charles A. Greenway
AFHRL/TSOJ %

Thb: TedeaiedTdWNb6G d0GdtUI/ Brooks AFB TX 78235
Commercial (512) 536-3921

AFPRL Couct: Charles A. Greenway AUTOVON 240-3921

AFHRL/TSOJ Deription: Officers are normally given Officer
Brooks AFB TX 78235 Effectiveness Report (OER) evaluations once a year.
Commercial (512)536-3921 The evaluations are used as (a) a tool in determining
AUTOVON 240-3921 the individuals best qualified for promotion, (b) a tool 0

for making assignments, (c) a counseling device, and
gradt Analyses of technical training (d) a general personnel management tool. The

raduation or elimination rates (a) provide personnel automated OER report system uses the OER records,
managers data to track elimination rates of enlisted which have been transcribed to magetic tape to
personnel from basic resident technical training produce summary reports on a quarterly and yearly
ourse, (b) provid information on the characteristics basis for grades of lieutenant through colonel

Of sc fuand unsuccessfdul students in basic sepaately, repor aid assignent mnagers
resident technical training courses with repid t sarely The ports ai d ag t
mental ability, aptitude, educational level, race, and c monitors. personnel manage, and

sex, and (c) appraise the effects of the 4-year, 4-year

guaranteed, 6-year, and 6-year guaranteed enlistment Udlxaduw The OER detail and summary reports
dptions on success rates in basic resident technical have allowed Air Force managers, policymaker, major
tramning courses. Summary reports arn prepared commanders, and separate operating agencies to track 0
quarterly for Air Force enlisted personnel who the progres of OERs and to identify trends, problems,
terminate technical training in each quarter of-the fiscal and areas needing emphasis. In addition, the
yea. Frequency cotnts and percentages are reported selection board secretariat uses the statistics in their
for each reason of termination of training, i.e., pre-prosntion board preparations The data have been

duation, and academic and medical elimination. used innumierous brifns presented thuht the

Frequency counts and percentaes ae also reported Air Force at al levels. On several occasions,

for averge scores of the following Armed Services information extracted from the repor has been brieed

Vocational Aptitude Battery variables: Mechanical, and dicusmed with Cren Conferene audiences

Administrative, General, and Electronics tests and on comrisced wth Chief ofeStaff audnmj

the Armed Forces Qualification Test for each basic commrs. The Chief of Staff and major

resident technical training course and selected special information net available in any other automated

courses. All of these rsency cots and personnel data system. The Air Force is in a better
percentges c e repted for each coure by eent, position to monitor the OER system as a resut of the
race/sex combined, 4-year or 6-year enlistments, summary reports developed by AFHRL
academic eduMtion level, and me category.

%J
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TECHNICAL SUPPORT

Me: 8Jpen to Other AFHRL Divldem analyses of a new high school ASVAB, processing
support for item pool development activities, and post-

AFERL Cowmee: Doris E. Black enlistment verification of enlistment qualifications.
AFHRL/TSOT Examples of work accomplished through these types
Brooks AFB TX 78235 of studies are described below.
Commercial (512) 536-3928
AUTOVON 240-3928 The study, Validation of ASVAB Forms 8, 9, and 10,

was proceed for the AFH L Manpower and Personnel
Dmeerpd : The Technical Services Division of Division. In preparation for the development of the

pFfem se statisticalservices and new ASVAB forms to be implemented in calendar year
data-processing support for Laboratory R&D 1964, analyses were required to validate ASVAB Forms
programs. These services are performed in response 8, 9, and 10 as predictors of success in the various
to approved work requests initiated by all AHRL Air Force technical training courses and to investigate
divisions. In addition to the processing of work any possible test effects associated with race and sex
requests, this division reviews that processing to ensure of the enlistee. Data required for the study were
complete and accurate results. assembled for 40,732 enlisted Air Force personnel from

the Military Entrance Processing Stations transaction
Udlionaiw During FY83, more than 300 work file and the technical training file. Computer products

requests were processed, and approximately 235 work consisted of descriptive statistics, scatterplots,
requests were open for processing at any one time. regression analyses, validation by race and sex, and
The following examples of R&D efforts illustrate the cross validation.
diversity of the work performed.

Several ASVAB studies were performed for the
Kxadm! n tal Test Facility Support: The Laboratory's Manpower and Personnel Division that involved the use
.xpertmntal Test Facility -I ocated at Lackland of ASVAB data for subjects in the Profile of American

AFD has been collecting data in two areas: (a) Basic Youth data file developed by the National Opinion
parameters of learning ability measured with Research Center (NORC) of the University of Chicago.
experimental tests constructed by in-house researchers In early FY 83 the study, Verification of 1980
that we administered to test subjects from Lackland Reference-Population, was accomplished in response
Military Training Center on 30 individual TERAK 8510 to a hort-suspnse request from the Director of
computers and (b) Perceptual-motor and cognitive Laboratories, Air Force Systems Command, to verify
performane evaluated with Basic Aptitude Tests (BAT) a report from the Center for Naval Analysis (CNA) on
that are administered to candidates for pilot training the effects of changing the normining reference
on the same 30 TERAK computers. The results from population for ASVAB. The study was designed to
the tesing sessions am consolidated onto magnetic tape verify the CNA analyses which were performed on the •
usingaPDP-11/34 computer. The Technical Services Profle of American Youth sample and to develop the
Division transfers the data to the Univac 1100 computer data needed to justify the Air Force position on the
system, checking the files for reasonability and use of the 1960 reference population in norming the
pmviding reports back to the test center in a quick- ASVAB. In preparation for 1984 implementation of
response mode in the event of data transfer problems. a new institutional (high school) ASVAB parallel to
The immediate resolution of problems is critical to the the military production ASVAB forms, the study
success of this effort because the experimental tests Smoothed Norms and ItemiTest Statistics for High
am administered on interactive computers and cannot School ASVAU was initiated to analyze the
be reproduced. The volume of each file submitted for psychometric properties of ASVAB Ba as reflected by
prcessinvaries from 200,000 to 1,000,000 records. the Profile of American Youth Sample. The analyses
In the past year, 5,784,529 records have been were needed for preparation of counseling, reporting,
pocsd. and scoring materials to be distributed to igh schools

at the time of implementation. Specific analyses
Armed Services Vocational Aptitude Battery peormed provided descriptive statistics, smothangs
(A.VAB): The Technical bervices Division performed of test and composite score frequencies, percentiles f
imilTand programming on a wide spectrum of soe, and factor and item analyses. The analyses wore
sudies in the ASVAB area, including validation of accomplished on grade, ethnic group, and combinatio
vaiow ASYAD forms, verification of ASVAD subsample.
Performance by a reference population, psychometric
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A variety of other ASVAB support studies were instrument; and (c) development of a "Quick Score"
processed for the Manpower and Personnel Division. for use by recruiters at non-AFROTC test sites to
Among them were studies to perform answer sheet determine if cut scores on the pilot, navigator, and/or
scanning and scoring and to provide item response verbal composites are met by examinees. Each
data tapes for use by contractors working on the "Quick Score" would indicate the probability of the
Omnibus Item Pool and Test Construction Project. examinee meeting or exceeding the composite cut
In these studies, item response data for 14,000 basic score.
trainees at 12 Military Recruit Training Centers and
for 173,000 military applic-ants at 68 Military Additional analysis requests were accomplished for
Entrance Processing Stations were processed and the Manpower and Personnel Division using the
forwarded. Additional ASVAB scanning and scoring AFOQT database. Because AFHRL is the repository

along with assorted analyses were provided for the for AFOQT scores obtained at both AFROTC and non-
study, Post-Enlistment Verification of Enlistment AFROTC test sites, numerous inquiries are received
Qualifications. This study was accomplished to from other agencies. Many of these inquiries can be
satisfy the requirement in AFR 35-8, para 7-8, which answered from previously generated products,
pertains to periodic checks of the integrity of the including microfiche containing data for each
production ASVAB testing program. In the study, the examinee. Through the use of these, a quick and
response data of 1500 retested basic trainees per economical response capability was developed. The
quarter were analyzed to check the incidence and detailed information is readily available and used to
sources of discrepant pre- and post-enlistment ASVAB obtain insight and clarify issues pertaining to test
scores. performance, influence of college education, time

lapse prior to allowing retest, influence of culture
Occupational Research Data Bank: Four data files differences on test/retest performance, and influence
were generated for the Air Force Occupational of different test forms. Copies of the microfiche have
Research Data Bank (ORDB) statistical display been made available to other agencies such as the Air
system. These files consist of information extracted Force Aerospace Medical Research Laboratory
from the Uniform Airman Record (UAR) file, the (AFAMRL) to be used as a research tool for
Airman Gains and Lasses (AGL) file, and the Pipeline comparison of observed variables and other
Management System (PMS) file for Calendar Year performance measures.
1981. The total statistical database of the ORDB now
consists of summary tables for 1978-1981 with the Air Force Reserve Officer Training Cos (AFROTC)
data for 1978 and 1979 consisting of UAR and AGL and Officer Training School (OTS Selection
statistics and summary counts and with the data for Validation: Numerous studies pertaining to the
1980 and 1981 comprised of UAR, AGL, and PMS validation of current selection procedures used by . .- ,

statistics. Each year of UAR/AGL data in ORDB is AFROTC and 0TS in selecting candidates for their
based on over 500,000 records for airmen on active commissioning programs were processed for the
duty during the calendar year. The PMS data are AFHRL Manpower and Personnel Division. This
based on more than 115,000 records for airmen in required the development of a database containing
technical training during the calendar year. Each fiscal years 78 and 79 AFROTC selectees and fiscal
annual update generates and concurr-ntly adds more years 80 and 81 0TS selectees. The data file
than 190 summary and statistical tables to the includes information gathered from the weighted
statistical database. professional officer course selection system, OS

training record, OS student performance ratings,
AFOO Validation and Analysis: Continued AFROTC contract loss file, AFROTC database,
evaluation and validation o the Air Force Officer experimental performance ratings, professional
Qualifying Test (AFOQT) by the AFHRL Manpower military education file, flying training file, officer
and Personnel Division resulted in numerous analysis effectiveness report file and the current active duty
requests involving such areas as (a) analyses of the uniform officer record file. Final products were
test items that were common to both Form N and Form provided in the form of rosters, distributions,
0 (short battery) to develop percentile conversion intercorrelation matrices, and regression analyses.
tables, (b) item analyses, factor analyses, These products will allow the investigator to evaluate
intercorrelations, regression analyses, and the current selection procedures utilized and their
distributions with cumulative percentages to be used effects as reflected by the selectees' training record
in the evaluation and calibration of the test and subsequent commissionees' active duty records. .,:,r
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TECHNICAL SUPPORT

Weighted Airman Promotion System (WAPS)
Analyses: Data analysis support was provided to
the Manpower and Personnel Division in three related
studies designed to investigate alternative weighting
systems for WAPS. The studies were initiated in
response to a request from the Directorate of Personnel
Plans (HQ USAF/MPX) to develop alternative
weighting systems for the Airman Performance Report
(APR) factor in WAPS to minimize promotion
selection of airmen with recent, low APRs. Over 24
alternative weighting systems were evaluated in the
three studies. In the process, each system was
applied to airman records from three complete WAPS
promotion cycles (N = 158,715) in simulated
WAPS selection runs. The resulting promotion
outcomes under each alternative system were
examined in terms of several criteria including
effectiveness in eliminating selectees with recent, low

-'Is APRs and impact on selection rates for minorities and
women.

Pilot Screening Research: Extensive database
development activities have been accomplished for the
AFHRL Manpower and Personnel Division to support

TecaiWServcesAnsylusd ongoing pilot screening R&D efforts. In its current
Sbungth d Endurmne stage of development, the pilot screening database is

comprised of 9653 subjects and contains information
Strength and Endurance: This collaborative effort from a variety of sources: Flight screening program
between AFtlL and A AMRL is designed to assess results, Air Force officer qualifying tests,
the physical job requirements for all Air Force undergraduate pilot training summaries, and results
enlisted- specialties. Task-level physical demand from three experimental testing devices I

estimates from supervisory personnel for eight Air (Psychomotor, the Zero Input Tracking Analyzer, and
Force Specialty Codes (AFSCs) were collected into the Automated Pilot Aptitude Measurement System).
standardized file structures. Detailed analyses The database will be updated periodically and
consisting of descriptive statistics, index levels of augumented with additional pilot training data to allow
interrater agreement, distributions and plots of task tracking of subjects through various phases of training.
means, and distributions of task ratings were
performed on 39 selected variables for each of the Title: Support to Outside Agen-ceseight AFSs. "
egAF sAFHRL Contact: Doris E. Black

Trander-of-Training Database for A-10, B-52 and KC- AFHRL/TSOT
135 Aircraft: The Technical Services Division Brooks AFB TX 78235uraono raertig"orec.ce osto bCUomVONa (5240-3928

ced "uchmark files for the Operations Training Commercial (512) 536-3928
=. Dvision of grade ratings for each crew position by ATVN2032

sortie and event (task) for crewmembers of A-10, B-
52, and KC-135 aircraft. Computer reports were Desenpiom The Technical Services Division
developed to systematically reduce the data to provides statistical services and data-processing

* statistical information which was meaningful and support to approved agencies outside AFHRL Work
manageable by the research scientist. Reports of this requests are initiated on behalf of the outside customers
type will allow the investigator to detect the effect of and then processed in the same manner as those for
changes such as reduction in flying hours, or use of other AFHRL divisions.
simulators in course content or method of
presentation. The computer technology developed for Uliuweon: During Fiscal Year 1983, more than 25
the ardysis of these data may be generalized to other studies were performed for outside agencies. The
R&D efofrt that include repeated events, following items illustrate the range of these activities.
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ONGOING PROJECTS

Transer of Technology: Computer software developed values. These conversion tables were developed
and maintained by the Technical Services Division through an analysis of the Form 0 answer sheets which
was provided to other Federal agencies with the were processed by the system since its implementation
approval of Air Force Systems Command. The in the fall of 1981.
Comprehensive Occupational Data Analysis Programs
(CODAP) system was provided to the National Security Reading Skills: The Reading Skills and
Agency and the Navy Personnel Research and Requirements (Dec 82 UAR) study was performed for
Development Center. The Air Force Electronic the Air Force Extension Course Institute (ECI).
Security Command (ESC) and the Air Force Data Reading grade level for all enlisted personnel of skill
Systems Design Center (DSDC) were provided copies level 5 and below on active duty as of December 1982
of the AFHRL-developed general-purpose software was computed using a conversion technique developed
libraries of over 300 programs. The DSDC is affected by AFHRL. ECI uses the reading skills and
by the Air Force Phase IV contract with Sperry requirements reports in conducting text quality control-r
Corporation to replace all base-level computers with program. This report is essential when interpreting
Univac 1100 systems. Since the 1973 the relationship between reading grade level of ECI 0
implementation of the Univac 1100 at AFHRL, the course materials and the reading skills and
Technical Services Division has developed an requirements of the student body.
extensive library of computer programs, much of
which has potential for use at other AF Univac sites. Top Block Officer Effectiveness Report (OER) N
The software provided to ESC and DSDC will prevent Analysis: An OER analysis study was performed for
duplication of programming tools, increase the th-1'Prsonnel Evaluation Division, Air Force
efficiency of new program development efforts and Manpower and Personnel Center as a follow-on effort
enable the data processing staff to better utilize their to FY82 studies that were concerned with identifying
new equipment. predictive demographic characteristics of personnel

who receive top block OER ratings. The recent study
COMFY Olympics Scoring Item Analyses: Optical investigated whether there are differences in the
scanning and data processing for personnel surveys proportion of personnel receiving top block OERs as
and special testing were performed in support of the a function of the interaction between characteristics
Electronic Security Command (ESC) COMFY of the rater and ratee. Processing activities consisted
Olympics program used to select and recognize the top of exploring categorical demographic variables for use
three performers in each of 18 career fields. This is in the study and performing Automatic Interaction
the fourth year that the Laboratory has provided this Detection analyses to identify predictive interactions %
support to ESC, which uses the competitive program between rater and ratee characteristics with respect to
to upgrade and maintain job skills in each of the 18 the top block OER rating.
career fields.

Manpower Study of Wilford Hall Medical Center
AFOQT Centralized Scoring Systems: Using a system Nursing Division: Data-processing ad analysis
of computer programs developed by the Technical support was provided to Detachment 26, Management i',,
Services Division, Air Force Manpower and Personnel Engineering Squadron (MET-26), Brooks AFB, in P ".F
Center (AFMPC) personnel located at the Laboratory support of a manpower study of the WHMC Nursing
at Brooks AFB processed 21,669 answer forms of Air Division. The work effort consisted of capturing and
Force Officer Qualifying Tests (AFOQT) administered analyzing the daily workload data for each of Wilford
during FY83. Individual test results are distributed Hall's 29 nursing units during a 9-month period.
to each test site. Microfiche reports from the Summary reports were produced for each of the 29
quarterly master file updates are distributed to nursing units and for the total Division on a monthly
AFMPC and to the Recruiting Service. The total basis and across the 9-month period. The data were
master file currently containing 45,606 records is used in developing manpower standards for the
maintained in the Technical Services Division for Wilford Hall Nursing Division. Additionally, the
R&D purposes. The centralized system standardizes automated patient classification data produced in this
anid guarantees the accuracy of AFOQT scoring study were subsequently transferred to Wilford Hall
throughout the country. The automated scoring Medical Systems Division to initiate a patient
system was modified to incorporate new tables for the classification database for use in other Nursing
conversion of full-battery raw scores to their percentile manpower studies.
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TECHNICAL SUPPORT

Transfer of Historical Data: The Technical Services data files. Three of the requests were in direct
Division provided data from several of its historical support of a joint project with the Rand Corporation
personnel databases to staff offices of the Directorate to develop an enlisted inventory projection model for
of Personnel Plans (HQ USAF/MPX), the Policy and use in the Enlisted Force Management System. The
Programs Office of Headquarters Air Force Systems historical data provided to HQ USAF consisted of (a)
Command, Air University, and the Air Force 1.3 million promotion records from five fiscal years
Occupational and Environmental Health Laboratory. for grades E-5 through E-9, (b) PACE and or ARL
These offices requested historical data from a variety transaction data for 473,702 individuals who were Air
of sources including the active duty and reserve Force members during FY81 and FY82, and (c) all
uniform airman and officer record files, the processing ARL transactions (N = 7.3 million) for any Air Force
and classification of enlistees (PACE) file, the airman enlisted member having at least one transaction with
reenlistment and losses (ARL) file and the weighted an effective date of I Jan 71 or later.
airman promotion system purge files. Data support
provided to the Directorate of Personnel Plans was
extensive with four separate requests for large-volume

FACILITIES, SYSTEMS, FUNCTIONS COMPUTER FACILITIES

The Technical Services Division of AFHRL maintains The Technical Services Division also operates and
a general purpose Univac 1100 computer system to maintains a Digital Equipment Corporation VAX 11/
support research and development programs. 780 Computer System. This system provides
Programs include extensive personnel research at automated management information systems in support
AFHRL, medical research at the School of Aerospace of R&D projects within AFHRL and interfaces with
Medicine (SAM), both headquartered at Brooks AFB, the ARPANET communications network. In addition
and occupational measurement by the Occupational to the central computing facility at Brooks AFB,
Measurement Center (OMC) at Randolph AFB. AFHRL has computer resources at Williams AFB,

Lowry AFB, and Wright-Patterson AFB. The
The Univac 1100 system includes a 3,072-square-foot Automated Data Processing Equipment (ADPE) at
computer room, and a 2,068-square-foot tape library Williams AFB consists of nine Systems Engineering
which houses between 15,000 and 20,000 active tape Laboratory (SEL) 32/75 computers, three SEL 8600
reels. The tape library is a historical database of Air computers, one SEL 7200 computer, a Univac 400
Force personnel files dating back to the mid-1950s. terminal system consisting of two CRT terminals and
It contains 850 unique data files, the largest of which a printer, a Univac 700 remote batch terminal, and
is the Airmen Reenlistment and Loss file containing a Univac 200 terminal and printer. The ADPE at
over four million records dating from 1955 to 1983. Williams AFB supports the Advanced Simulator for

Pilot Training (ASPT), which in turn supports the
The computer hardware will accept data tapes written primary mission of AFHRL Operations Training
in all standard formats. This allows the laboratory to Division.
accept, data collected by other organizations on their
computer systems. It also permits AFHRL to prepare Located at Lowry AFB is a Control Data Corporation
tapes in formats acceptable to other organizations. CYBER 170-730. This system is used to develop
The U1100 system supports major programming programs for computer-managed instruction and
languages including FORTRAN, COBOL, and computer-assisted instruction. The system is used as
database management systems including Univac's a research tool for the development and evaluation of
DMS 1100 and Intel's System 2000. Over 300 people computer-based education and training.
are authorized use of the U1100 through a variety of
access routes. Means of access include dial-up Located at Wright-Patterson AFB is a DEC PDP 11/45
telephone lines, dedicated telephone lines (these System which supports a research and development
service. Williams AFB, and Randolph AFB) and are project for ground operations training. The objectives
directly connected to terminals at AFHRL. Univac are to reduce training time and to improve
1100 users include AFHRL and SAM scientists and performance of weapons directors in missile and space
contrators, as well as occupational survey analysts command and control systems. The project will use
from OMC. a special purpose, high resolution, color rater scan

three-dimensional graphics display system.
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AUDIO TELECONFERENCING

"-44

Ua

Audio Teleconference in Progress

Audio teleconferencing was introduced to the equipped and thus provide the capability to conduct
headquarters and remote divisions in May 1981 to full-scale teleconferences between two or more
demonstrate the overall capability. Various audio locations.
teleconferencing equipment is being tried in order to
determine the type of system that best fulfills the The capability for this type of presentation, though .
AFHRL requirements. A large screen projection developed to ultimately link the five AFHRL divisions
system was installed in April 1981, primarily to project dispersed across four states, has potential application
color graphics. Current capabilities allow projecting for all geographically separated military organizations.
video images from standard television, video disk, and
video tape. This system will be used to project color Temporary duty costs have plummeted while the
graphic displays in near real time using a organizational interaction has improved in efficiency -

minicomputer to produce the graphic illustrations and frequency through the high quality full color
using the System 2000 database. It became the business graphics and the latest in phased array I%
foundation for a future management teleconferencing microphone audio technology. '.-.

system at AFHRL and will ultimately support data,
graphics, voice, and slow-scan or freeze-frame
television images. Remote divisions will be similarly
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LABORATORY OPERATIONS CENTER

OFFICE AUTOMATION

Office automation within AFHRL is currently
supported by a Wang Laboratories VS-80 computer.
This equipment provides an automated word

processing capability, as well as electronic mail
service among AFHRL Wang users. Computer
terminals and printers located throughout AFHRL
allow users to create, edit, revise, and print
correspondence. In the past, these functions
normally were done with typewriters. These devices
greatly increase the ease and efficiency with which
this correspondence is handled. In addition, all
correspondence is filed on magnetic disks for later
retrieval and use as needed or for deletion when no
longer required. The electronic mail feature allows
transmission of correspondence to and from any of the
AFHRL divisions. At preset times during the work
day, long distance telephone calls are automatically
made to each remote location and any mail items are
distributed. Mail items from the remote locations are
also picked up at those times and delivered to the
proper recipient, whether at Brooks AFB or at another
remote location. Urgent correspondence is handled
on a priority basis, with delivery to the receiving
system generally occurring within 15 minutes. These
features of the office automation system greatly reduce
the paperwork burden of AFHRL personnel in
accordance with the Paperwork Reduction Act of 1980
(PL-96-511) and streamline the many administrative
tasks necessary in today's offices.

TECHNICAL EDITING OFFICE

Podium Demonran oTechnical Editing Office serves as the focal point for
Projecteddnfarmion publishing the results of research and development

projects. Technical editing, copy editing, and final
The Labo y Operations Center (LOC) is the focal composition of reports, journal articles, professional
Thent Loraoryertioandsplayig Ce ter us is the papers, brochures, and other documents are
point for collcting and displaying data used in the accomplished in this office. Guidance is provided to
management of the AFHRL technical program. The authors and contract monitors to ensure that technical
software for input of data at the source has been reports comply with Government regulations and
completed and three of the AFHRL divisions and the professional standards. Further, the office staff
Plans and Programs Office have been on line with composes the camera-ready final copy of reports,
source data entry for up to seven months. Textual tests, survey forms, questionnaires, and brochures;
data are being input into the MASIS directly out of maintains liaison with the Public Affairs Office to

- the AFHRL database. Within the next 3 to 6 months, obtain clearance of technical reports for public
all data inputs into either MASIS or JOCAS will release; coordinates printing requirements; and
originate from the AFHRL database. Personnel distributes technical reports, special reports, technical
throughout AFHRL retrieve data and produce reports papers, and TRACEs (a 1,000-word summary of a
using the AFHRL database and System 2000. The technical report).
LOC can provide various types of color output, such

" as textual slides, pie charts, bar graphs, and line
graphs, suitable for viewgraph and 35mm projection.
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SCIENTIFIC AND TECHNICAL INFORMATION OFFICE

The Scientific and Technical Information (STINFO)
Office plans and directs the STINFO program,
including the Technical Library, to meet the
information needs of scientific and technical personnel
in managing, monitoring, and conducting research and
development. STINFO monitors the AFHRL
technical publications program, plans and directs the
recording of the corporate history, and directs the 0
AFHRL contract data management program. STINFO
also serves as the AFHRL foreign disclosure policy
office and determines releasability of military
information to foreign nationals. The Office maintains
close liaison with foreign technology personnel to
ensure that foreign research results are available to
Laboratory personnel. Further, the Office serves as 0
the focal point for small business and potential
contractor programs, patents/inventiona/ copyrights,
security and policy review, and other related ST j Pemmel'.

LIBRARY FACILITIES

The services provided by the AFHRL Library include
the acquisition of books, journals, and other library
materials. These services are provided for the %
command staff offices and the divisions on Brooks
AFB, as well as for divisions and offices located in
other geographical areas.

Library holdings at the end of FY 83 were 13,310
books ond bound volumes of journals, 11,689
technical reports and 481 journal subscriptions. The
ifflce collection at the Logistics and Human Factors

Division, Williams AFB, includes 472 books and 32
journal subscriptions. The collection at the Training
System Division, Lowry AFB, includes 257 books and
50 subscriptions. The library continued its policy of
not binding journals available on 16mm microfilm and
f obtaining backfliles for new subscriptions on -

microfilm.

The Library had online access to Dialog Information
Services, Inc. at Palo Alto, California, the Defense
RDT&E On-Line System, at Alexandria, Virginia and
OCLC (Online Computer Library Center, Inc.) at
Dublin, Ohio.

0
The Library participates in three local consortia--the AFHRL Techniosl brary
Council of Research and Academic Libraries of San
Antonio (CORAL), the Health Oriented Libraries of
San Antonio and the San Antonio Area Online Users
Group. A major project completed during the
summer was the revision of the journal holdings
records and their submission for inclusion in CORAL
union list of serials.
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MANAGEMENT AND SCIENTIFIC INFORMATION SYSTEM4t .... . i ,

The Management and Scientific Information System from the Job Order Cost Accounting System. Funding
(MASIS) is designed by and for research and action for a specific contract or grant is linked to the
development program managers in the Air Force basic contract or grant record. The basic contract and
Systems Command. The system integrates financial, all follow-on contracts or grants that are a part of the
technical program, and procurement status data into same work effort are mechanically linked together.
a single database. Even though all the information
systems, at the Department of Defense level are still The MASIS programmed subsystems are designed for
being designed to satisfy the needs of a single flexibility. The computer programs, rather than being
functional area, the integration of the laboratory a collection of independent programs that must each
information into a single database permits maximum be altered when changes are made to the system, are
use of the data with a minimum amount of input, instead a highly integrated system of programmed

subsystems that provide the flexibility and
Work unit data in MASIS are recorded and retained responsiveness required of a management information
at the funding action level. For in-house work, the system. Today, MASIS represents the most
funding action is initiated for the annual estimate of comprehensive common system link among all Air
resources. Estimates are updated to actual amounts Force Systems Command laboratories.
at the close of each fiscal year from data extracted

JOB ORDER COST ACCOUNTING SYSTEM

The Job Order Cost Accounting System (JOCAS) assure that the reimbursement programs are earned
consists of more than 80 interactive computer fully, that the proper organization is billed for these
programs used by the Air Force Systems Command for earnings, and that these earnings are credited to the
the mechanized accounting of all its resources. All unit which earned them.
funds and labor are channelled into this system by the
base finance units and the laboratories. AFHRL Various JOCAS reports are analyzed to detect trends
receives over 40 JOCAS reports monthly detailing the in the use/expenditure of AFHRL manpower and
resources expended by current month, as well as by funds. Studies are conducted to identify AFHRL
year-to-date accumulations. direct and indirect labor trends for total laboratory

hmnning, as well as for scientific and engineering
The JOCAS reports provide resources information to personnel and technicians. Similarly, studies identify
assist managers in optimizing their use of manpower the funds expenditures in various categories, such as
and funds and also in planning for future customer, technical planning objective, direct,
requirements. Each work unit is identified by a indirect, and systems. These studies show historical
unique job order number and all resources directly trends over several years and provide valuable
supporting a particular work unit are charged to that management information for optimizing the use of
unique number. One of the primary uses of JOCAS AFHRL resources.
is to identify and track all reimbursement earnings to
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Change of Command Ceremony

Col Alfred A. Boyd, Jr. assumed command of
AFHRL April 29, 1983 in a change of command
ceremony held in conjunction with the retirement
of Col Ronald W. Terry. Col Terry had been%
AFHRL Commander since July 21, 1978. Abl

command pilot with more than 3,000 flying hour, [
Col Boyd managed training program for Air Force
personnel during the first two flights of the Space
Shuttle Columbia. His military decorations include
the Silver Star with two oak leaf clusters, '
distinguished Flying Cross with one oak leaf

-V ; Th Air Force Human Resources Laboratory was maligned under
the USAF Aerospae Medical Division n I Mrh 1963. ho

S..,

USAF Aerospace Medical Division Lop .
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Dr. Robert M. Gagne, recipient of the Distinguished
Scientific Award for the Applications of Psychology for
1982, contributed his expertise to AFHRL projects
during FY82. In his 5 months tenure at AFHRL, one
of Dr. Gagne's major efforts was to assemble a blue-

" ribbon panel of experts in human learning and
instruction to provide Lt Col David L. Payne, Chief,
Test and Training Research Branch, with a set of
recommendations concerning appropriate goals for
learning and training research in the Air Force. Dr.
Gagne also served as a consultant to Dr. Raymond E.
Christal and his colleagues in the Learning Abilities
Measurement Program.

Major General Vine. Lucheinger

The Manpower and Personnel Division coordinated a
productivity R&D planning workshop at Brooks AFB,
20-23 Sep 1963. The purpose of the workshop was
to identify Air Force productivity R&D needs, 0
determine research objectives, and provide
recommenation for AFHRL productivity R&D
programs. Maj Gen Vince Luchsinger, HQ AFSC,
presented the keynote address focusing on Air Force Dr. Robert M. Gape
productivity issues.
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AFHRL GEOGRAPICAL LOCATIONS
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The Air Force Human Resmurces Laboratory is structured for centralized management and decentralized operation.
From Brooks AFB, the command staff manages the R&D program; the divisions, at their various locations, perform
the R&D and support activities. Each R&D division is located in close proximity to major users of its products.
The above map depicts the geographical locations of the AFHRL divisions and activities. The Logistics and Human
Factors Division is collocated at Wright-Patterson AFB, Ohio, with relevant user commands such as the Air Force
Logistics Command, the Aeronautical Systems Division, the Aerospace Medical Research Lamatory, the Air Force
Wright Aeronautical Laboratories, the Air Force Acquisition Logistics Division, and the Simulator Systems Program
Office. The Training Systems Division is collocated at Lowry AFB, Colorado, with the Air Training Command
(ATC) Lowry Technical Training Center. The Operations Training Division is collocated at Williams AFB, Arisona,
with an ATC Undergraduate Pilot Training Wing; a Tactical Fighter Wing is at nearby Luke AFB. In San Antonio,
Texas, at Brooks AF1, the Manpower and Personnel Division is collocated with the Aerospace Medical Division
and the USAF School of Aerospace Medicine. In close proximity is the Manpower and Personnel Center and
Headquarters, ATC at Randolph AFB. The Air Force Military Training Center is located nearby at Lackland
AFB. The Technical Services Division, also at Brooks AFB, supports the AFHRL scientific and technical program.
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COMMAND STAFF OFFICES VICE COMMANDER

The Vice Commander assists the Commander in the
pedormance of his command function and commands
the Laboratory in the absence of the Commander.
The Vice Commander chairs the Laboratory's .4
Corporate Planning Group (CPG) and the Corporate
Planning Group Executive Committee (CPGEC).

The CPG is responsible to the Commander for
recommendations and priority assignments on S
laboratory policy, short- and long-term goals, and
overall mission and thrust alternatives. The CPG
consists of the Vice Commander, the Chief Scientist,
the Directors of Headquarters Staff Offices, the
Division Chiefs, and the Executive Officer
(Recorder). The CPG meets at least once annually.

The CPGEC consists of the Vice Commander, the
Chief Scientist, the Directors of Headquarters Staff
Offices, and the Executive Officer (Recorder). The
CPGEC acts for the CPG between CPG meetings and
meets at least once monthly.

Normal functions of the CPGEC are the following: :
a. Upon the Commander's approval, the

committee disseminates policy or guidelines to, or --..

Colonel Anthony F. Bronzo, Jr.
Vice Commander d-

requests reports or information from, any AFHRL
organization element or other offices and agencies.

b. The committee reviews the Technical
Advisory Board recommendations regarding the
Laboratory's RDT&E program for compliance with
policy, goals, objectives, and priorities.

c. It forwards recommendations regarding the
RDT&E program to the Commander, with comment.

0
d. Upon the Commander's approval, it forwards *

the Commander's Approved RDT&E Program to the
operating RDT&E divisions and various staff offices
through the Plans and Programs Office.

- e. Finally, the committee makes
recommendations to the Commander for assignments
of divisional and staff office responsibilities and added

Colonel Kenneth E. Stout efforts, including new technical thrusts.
Retird September 30,1983
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EXECUTIVE SUPPORT OFFICE

IIt

oA

Robert L Eady
Chief

The Executive Support Office develops and implements policies,
procedures, and standards relating to administration management and
practices, military and civilian personnel and manpower actions, and
materiel actions. The Office provides staff guidance, assistance, and
surveillance over other echelons in areas of functional responsibility
for the Laboratory Commander. The office staff evaluates
administration, personnel, and materiel procedures in other functional
areas within the Laboratory and operates the following programs:
manpower and organization; forms, publications and reports
management; document security; military and civilian personnel
administration (including training programs); and organizational
supply. Further, the Executive Support Branch is the principal focal
point for host-tenant support agreements for the Laboratory and off-
base divisions; represents the Laboratory in dealings with other
agencies and higher headquarters in all areas of functional
responsibilities; and serves as focal point for Inspector General visits
and reports.

1
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PLANS AND PROGRAMS OFFICE

-,

Dr. Herbert J. Clark
Director

The Plans and Programs Office plans, implements, and manages the
conduct of the AFHRL Research, Development, Test and Evaluation
(RDT&E) program. Staff members perform long-range planning that
combines higher headquarters guidance, Air Force user requirements,
and technological opportunities. This office publishes all planning
documents and prepares budget submissions to higher headquarters.
The Plans and Programs Office effects program implementation by
processing financial and budgetary documents and monitoring the
progress of all support, contractual, and in-house RDT&E efforts.
The office provides the resource management required to execute
effectively the RDT&E program.

The Director of Plans and Programs is responsible to the AFHRL
Commander for the proper operation of the Plans and Programs Office
and bears responsibility for the Laboratory's staff mission in plans and
documentation, operations, programs, and financial management. The

0. Director serves as a member of the Corporate Planning Group and its 0
Executive Committee.
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APPLICATIONS AND LIAISON OFFICE

The Applications and Liaison Office is responsible for
promoting the transfer of R&D end products to the
operational community, for assessing the use of these
products, and for fostering closer coordination between
researchers and user organizations. The office -

monitors, evaluates, and provides AFHRL managers
with feedback on the utilization of completed R&D.

A new R&D Product Utilization Assessment program
was developed in the Applications and Liaison Office /.
in mid-1982 and was initiated in early FY83. In
order to implement this program, a new assessment
methodology was developed which included a new
R&D Utilization Assessment form to replace the
survey previously used.

The actual tracking of an R&D product consists of
several critical stages. First, products are identified
for tracking and all background information is
gathered. The applications manager subsequently "
forwards the R&D Product Utilization Assessment
questionnaires to users and visits appropriate sites to C l l . osee how the product is being used. After all related Colonel William C. DeBoe
information has been gathered, the applications Director

manager prepares a report based on the findings and
coordinates all information with the appropriate industry that may have a potential application to a
division. Later, the Laboratory Commander and his military function or operation. Personnel of this office
staff are briefed on the findings of each assessment. review the technical plans submitted by commercial

firms, solicit and summarize external evaluations, and
Since the initiation of the new program, the utilization coordinate on-site technical reviews of IR&D
of three products has been assessed. The assessment perorned at AFHRL designated-firnms. The results
of a product from the Manpower and Personnel of technical evaluations are used in the determinatign
Division culminated in a Special Report, AFHRL SR of negotiation objectives for IR&D advance
83-23, "Air Force Reading Abilities Test: Utilization agreements. In FY83 AFHRL evaluated 220 projects
Assessment", currently in publication. "The worth 74. 8 million dollars.
Haldbook for Selectiot of Format Options for
Procurement of Technical Data" has been assessed Finally, the office publicizes the Laboratory R&D
and the findings have been coordinated with the programs through the Air Force Report on the
Logistics and Human Factors Division. Utilization of Utilization of People-Related Research, Development,
the U-2/TR-I Cockpit Procedures Trainer has also Test, and Evaluation, the AFHRL Annual Report, the
been assessed for the Operations Training Division. Quarterly Newsletter, and informational flyers and

brochures.
This office is also charged with fulfilling the
requirements of the Stevenson-Wydler Technology The Director is responsible to the Laboratory
Innovation Act of 1980 which mandates that Federal Commander for the proper operation of the Office and
research agencies disseminate the results of their bears responsibility for the Labratory's stff misaim
R&D to state and local governments and to the private in RDT&E applications and liaison. He ses as a
sector. To carry out this function of wider technology member of the Corporate Planning Group and its
transer, an Office of Research and Technology Executive Committee.
Applications has been established.

The Alcations and Liaison staff manags the
Indepenent Research and Development (IR&D)
program for AFHRL Through this program scientistsand engineers evaluate the R&D projects of private
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ANALYSIS AND EVALUATION OFFICE W

*0

Dr. Robert A. Bontenberg
Director

The Analysis and Evaluation Office at AFHRL is responsible for the N
planning and execution of studies to evaluate potential benefits and
costs for major AFHRL Research, Development, Test, and Evaluation
(RDT&E) programs. Through direct interaction with project managers
and Air Force users, plans are identified for the development, testing,
acquisition and deployment of products and systems. Studies
conducted by this office provide the AFHRL Commander and the Plans
and Programs Office with information concerning potential force- J
multiplier effects and life-cycle benefits and costs which am
anticipated from the investment of resources in major programs. The
Analysis and Evaluation Office provides guidance to AFHRL Divisions
in the development and estimation of research and development costs.
Finally, the staff is responsible for the conduct of special studies which
focus on Laboratory operations.

The Director of Analysis and Evaluation is responsible to the AFHRL
Commander for the proper operation of the Office and bears _
responsibility for the Laboratory's staff mission in analysis and
evaluation of planned and ongoing RDT&E. The Director also serves
as a member of the Corporate Planning Group and its Executive
Committee.
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R&D AND SUPPORT DIVISIONS/LOGISTICS AND HUMAN FACTORS DIVISION

diagnostics technology for integrated logistics support
of weapon systems, improved techniques for planning
maintenance and logistics for combat environments,
and technology for automating logistics elements such ..-

as technical data.

The third subthrust is aimed at improving the
performance of non-flying crews, groups, teams and
units. Special attention is being given to teams
involved in tactical command and control systems
because of the pressing current needs for
improvements to meet the threat.

R&D investment in the area of these subthrusts
promises unusually high payoff. The potential to
reduce cost and increase weapon system supportability
is high because this area of technology is quite
underdeveloped and initial big-step improvements can
be made. The subthnists have been the subject of
unusually high-level interest. Special scientific and
operational study groups have stressed the need for
increased R&D in the subthnist areas.

Iwo,

Colonel Donald C. Tetmeyer
Division Chief

The prime objective of the Logistics and Human
Factors Division's thrusts are to provide the technology
to ensure effective and efficient support of Air Force
operations. This support includes planning and
management of both material and human resources.
Special attention is devoted to maintenance. Also
included as an objective is the technology to ensure
effective team performance in ground-based systems.
The area consists of three interrelated subthrusts: (a)
Acquisition Logistics, (b) Combat Logistics, and (c)
Command and Control Team Performance Training.

The fint subthrust concerns the process by which
support for new systems are designed and planned.
It includes the development of new analysis S
techniques, automation of logistics models and
databases, and the development of logistics analysis
methods in computer aided design software. The
object is to provide the capability to create
supportable designs from the point of inception.

The second subihrust is aimed at maintenance -
capability for deployed combat operations. It % - .

includes technology to improve maintenance
-.,.
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TRAINING SYSTEMS DIVISION,

.°'°

instructional and learning strategies; definition of
training and performance requirements; performance
assessment, evaluation, and training quality control;
cognitive and motivational aspects of instruction; and
artificial intelligence applications to instructional
delivery and support.

The Training Management and Delivery Subthrust
addresses R&D on development and management of
instruction for both formal and on-the-job training.
Included are efforts pertaining to the use of computer-
aided/managed instruction and maintenance
simulation. Overall, the Training Systems Division

____has an applied research focus, with exploratory
development work occurring in both Division
subthrusts. The basic research activities of the
Division are oriented mainly toward skills acquisition,
while advanced development work falls mainly in
maintenance simulation and on-the-job training.

Colonel Graham P. Crow
Division Chief

The Training Systems Division located at Lowry AFB,
Colorado, has the primary objective of developing
improved methods and strategies for initial skills-S._
development and enhanced job performance by i
upgrading individual and unit training. Specific
technical objectives include development and
demonstration of improved training methods,
instructional and learning strategies, and training
design and evaluation techniques. Other objectives
relate to the development of.computer-based training
and job-aiding systems including transportable
computer software to support instructional systems,
maintenance simulation systems, and the application
of intelligent systems technology to training and job-
aiding.

The Training Design and Delivery Thrust is structured
to develop, integrate, and demonstrate improved

* training systems and technologies for both individualt
on-the-job and unit training programs. The thrust
objective is addressed through work in two
subthrusts: Skills and Performance Specification LtColAlleJ Pain
Systems and Training Management and Delivery DivisJMx-tO u l

The Skills and Performance Subthrust incorporates
R&D on the content and process of instruction;
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MANPOWER AND PERSONNEL DIVISION

entry level requirements in terms of aptitude, basic
skills, physical strength and stamina, experience, and
education. The Division also manages the R&D
requirements in support of the tri-service operational
testing program - the Armed Services Vocational
Aptitude Battery.

New R&D efforts focus on the development of
analytical tools for efficient management of manpower
resources and the identification and forecasting of
personnel problems. Computer-based models for skill
requirement projections, retention analyses, training .
decisions and asignmentlreassignment actions are
being developed. They will update and fill critical
gaps in the characterization of the manpower,
personnel and training system and will provide a
firmer basis for informed policies and effective
management decisions.

Colonel J. P. Amr In order to maintain sufficient quantity and quality of
Divisio Chief personnel in the career force, the Manpower and

Personnel Division is also conducting studies to
improve personnel utilization, retention, productivity,
workgroup effectiveness, and career motivation. In

The main objetive of the Manpower and Personnel addition, a series of R&D efforts has been initiated
Division's R&D program is to ensure that the Air to develop on-the-job measures of individual
Force is able to maintain a quality career force of performance. Such measures will provide the legally
skilled and motivated people. To help the Air Force mandated criterion measures to validate the ongoing
meet this objective, the Manpower and Personnel selection, clamification, and training programs in the
Division of AFHRL has an R&D program designed to Air Force.
improve ways to attract the most qualified individuals,
optimaly assign them where they will be the most
productive, and retain a sufficient number in the -

carer fore to meet operational requirements.

To support the Division's major thrust, i.e., Manpower'.A
and Foic Management, R&D is conducted to develop
mana ttools, procedures and associated
technologies to improve procurement, selection,
clmification, utilization, productivity, and retention
of Air Force personnel. Results of this R&D provide 0

substantive basis for personnel decisions in all
phases of the military life cycle to maximize the
utilization of talent and to ensure that manpower
resources are allocated to maximize the return on
personnel investment. V

Matching the right person with the right job requires -

an accurate assessment of job demands and individual
abilities. The capability to ses an individual's
aptitudes, interests, experience and educational
bac0kondepends on an ongoing R&D program to
deve and refine the personnel measurement
techniques. As for the job component side, ongoing
prjects include methods for collecting and analysing Dr. Nancy Guinn
occupational information and the establishment of Technical Director
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OPERATIONS TRAINING DIVISION

The Technology for Aircrew Training Simulation
focuses on the development of mission simulator
components and techniques that provide greater
training capability. It includes the development of
advanced computer image generation technology, as
well as projection and display technologies to provide
full field-of-view visual scenes for use in flight

simulators. Outstanding is the development of a
simulation capability to train low altitude navigation,
targeting infrared tasks.

In the near term, the products of this thrust are
providing the equipment and training technologies
necessary to teach basic air combat skills and
tactics. In the longer term, this thrust will
increasingly address the training of those air combat
skills required to be successful in specific combat
areas and to function effectively as a member of a
coordinated combat team. The benefits of R&D
success in this thrust will be increased mission
readiness for operational aircrews.

Colonel Carl D. Eliason
,: Division Chief

The primary objective of this thrust is an Air Combat
Training Technology that identifies and demonstrates,
in cost-effectiveness terms, alternative training
strategies and training equipment capabilities for use
in obtaining, improving, and maintaining the skills
and combat effectiveness of USAF aircrew members.
The thrust consists of three subthrusts: (a) Aircrew
Training Systems, (b) Aircrew Training Applications,
mid (c) Technology for Aircrew Training Simulation.

The objective of the Aircrew Systems subthrust is to
provide a technology base for training high-level
aircrew performance skills through the use of
simulated combat environments. Current R&D
focuses on the development of training strategies and
equipment requirements for use in the training of
offensive and defensive tasks using wartime tactics in
a realistically modelled combat arena.

The Aircrew Training Applications subthrust has as
its objective the integration of operationally applicable
findings into ongoing unit training programs to

.I improve both efficiency in training and the.. effectiveness of operational aircrew capabilities. It
%I will integrate the full range of training-delivery

capabilities from microcomputer-based special Dr. Milton E. Wood
function trainers to full field-of-view full mission
sulators. Technical Director
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TECHNICAL SERVICES DIVISION

achieving highly accurate results, are used to perform
analyses of scientists' work requests. Quality control
and audit activities are performed for all data-
processing and analysis phases to ensure adequacy
and accuracy of computer products.

9.4 . The Division operates a large-scale multiprocessor

computer facility, including peripheral equipment for
support of the R&D programs of the Laboratory.
Operation of the computer facility includes system
support activities such as updates to the operating e.

system, compilers, database management systems,
communications, and inter-computer file transfer.
Data entry facilities and services complement the
Laboratory computer facility. The division also
maintains systems to facilitate the rapid transfer of
information between the Laboratory's geographically
separated Divisions and the Command staff.

The Division directs the scientific and technical
information program, including the technical library,
to meet the information needs of scientific and
technical personnel in managing, monitoring, and

1 Col James R. Mosley conducting R&D. Further, the Division provides a
Division Chief full range of technical editorial services, plans and

directs the recording of corporate history, provides
staff administrative services, and serves as the focal
point with supporting organizations.

The Technical Services Division operates the AFHRL The Division is initiating new research on a Database
scientific, research, mathematical, and statistical Research System that will be a dynamic modular
computer iata-processing center in support of the system relating to the total officer and airman force,
other Laboratory Divisions and performs statistical and will incorporate technology capable of providing
analyses of personnel and training R&D data for timely responses to queries from operational personnel
Laboratory scientists and a variety of Air Force and behavioral scientists. The database will include
offices. The major organizational elements within the manpower, personnel, and exogenous data such as
Division are the Computer Programming Branch and unemployment rates, civilian and military wages, and
the Computer Operations Branch. The Division a unerloetatsci
includes the Information Resource Management
Office, and the Technical Editing Office. The The Chief of the Technical Services Division also
Executive Support Branch was assigned to the serves as a member of the Corporate Planning Group
Division for a part of the year before becoming an and of its Executive Committee.
office under the Command section. 0

The primary thrust of the division is to provide
information processing and analysis. This objective
en ompse vidng personnel data analysis in
support of t Laborator R&D programs and
technical and management support to enhance
productivity within the Laboratory. 0
The Division develops, maintains, and updates
automated personnel and training R&D banks and
computer-based analysis techniques, including
procedures which permit analyses of longitudinal and
cros-sectional databases, in support of R&D studies
acroses the manpower, personnel, and training
spectrum. T1he extensive data banks, cupled with a 1A Col Wendell L Andem
powerful. libary of computer oiwr esigned to Ried June 30, 193 is
provide efficient and cost-effective methods for
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DISTRIBUTION OF AUTHORIZED PERSONNEL FY83

BY DIVISION CLASSIFICATION

MANPOWER & PERSONNEL 77 OFFICERS 62
LOGISTICS & HUMAN FACTORS 56 AIRMEN 72
OPERATIONS TRAINING 67 CIVILIANS 237
TRAINING SYSTEMS 31 -
TECHNICAL SERVICES 104
HEADQUARTERS 36 TOTAL 371

TOTAL 371
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INVESTMENT STRATEGY

The goal of the AFHRL R&D program is to ensure combat success by optimizing human performance. This
emphasis on personnel is based on a growing awareness that complex systems require extremely well-trained
personnel to support, operate, and maintain them. To achieve the optimization of human performance, AFHRL

.4 is investing its resources in an R&D program to develop the technology to acquire and manage the highest caliber
personnel force possible and to train this force to use and maintain sophisticated weapons systems. Technologies
that appear to have order-of-magnitude implications for force effectiveness will be vigorously sought and resources
applied to such efforts. Attention will also be given to affordability considerations of technology products in the
development of our investment strategy. It is AFHRL policy to apply its available resources to projects and programs
that have been requested by and coordinated with customers who are ultimately responsible for implementing
technology development. It is also AFHRL policy to invest a significant fraction of its discretionary resources
in the development of a research and technology base which is not contingent on the prior coordination of potential
users. Within this group of investments, it is AFHRL policy to set aside some resources for projects that would
not otherwise be supported. This approach is based on the observation that some of the most significant and
far-reaching results of R&D have come from scientific efforts that were neither supported nor considered feasible
within the scientific environment of the time. The potential for dramatic improvements in force effectiveness justifies
the investment of resources in a limited number of such projects.

DISTRIBUTION FUNDING BY DIVISION
OF FUNDING ALL SOURCES

6.2 FY 83

SEXPLORATORY nongn

41?,

~AD VANCED

A IN.ERSERVICE TRANSFERS & AIRCIN RAININGNEINISABLES MANPOWER & FORCE MANAGEMENT
1%LBRTOYDRCTltFN MAINTENANCE & COMBAT SUPPORT
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AFHRL PUBUCATIONS

AFHRL publishes Technical Reports (Ra), Technical Papers (TPs), and Special Reports
(SRs). All three kinds of reporting documents are available at the Defense Technical
Information Center for qualified users and at the National Technical Information Service for
the general public. These documents are announced in the Technical Abstract Bulletin and
in the Government Reports Announcements and Indexes published by the two organizations,
respectively. They are also announced in the annual AFHRL bibliographies.

Technical reports are the documented results of Department of Defense sponsored research,
development, test, and evaluation projects and communicate information generated as part of

4 these projects. TRa are normally final reports. They document empirical findings that
definitively resolve one or more R&D issues. THs may include state-of-the-art reviews,
dissertations, theses, or literature collections (including abstracts or annotated bibliographies).

Technical Papers are interim reports. Examples of materials appropriate for TPs include
computer documentation, concept papers, professional presentations, briefings, lessons learned
(such as empirical studies with negative or inconclusive findings), papers or widely used
reference publications distributed on a recurring basis, and technical memoranda, bulletins,
notes or working papers having permanent value. A final report may be published as a TP
if relatively limited distribution is desired or if the empirical findings do not definitively resolve
an R&D issue.

Special Reports are ained at and tailored to specific Air Force users. They summanrize R&D
findings, conclusions, and recommendations for implementation in concise, non-technical
language, with full documentation appended or cited.
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UNCLASSIFIED TECHNICAL REPORTS DISTRIBUTED IN FY83

Asiala, C. F., Loy, S. L., Hameister, R. 0., Cody, Kerchner, R., Lee, A. & Hughes, R.G. Air combat
W.J. & Maher, F.A. Models of maintenance resources simulation visual display requirements: An application
interaction: Peacetime operations. AFHRL-TR-82- of engagement simulation modelling. TR-82-39, AD-
19, AD-A131 379. B072 581, (Limited to US Gov't.).

Carey, M.S., Densmore, J.E., Jr., Kerchner, R.M., Martin, E.L. & Rinalducci, E. Low-level flight
Lee, A.T. & Hughes, R. Effects of transport delay on simulation: Vertical cues. AFHRL-TR-83-17, AD-
simulator air-to-air engagements. AFHRL-TR-83-8, A133 612.
AD-133 707.

Mathews, J.J. & Roach, B.W. Reading abilities
Cicchinelli, LF., Harmon, K.R. & Keller, R. tests: Development and norming for Air Force use.
Relative cost and training effectiveness of the 6883 F- AFHRL-TR-82-26, AD-A125 913.
111 converter/flight control system simulators as
compared to actual equipment. AFHRL-TR-82-30, Nullmeyer, R.T., Killion, T.H. & Wood, M.E.
AD-A123 534. Companion trainer aircraft: Concept test. AFHRL-

TR-82-33, AD-A131 378.
Cody, W.J., Asiala, C.F., Loy, S.L., Hameister, -
R.O. & Maher, F.A. Models of maintenance resources Schipper, L.M. & Doherty, M. Decision making and
interaction: Wartime surge. AFHRL-TR-82-20. information processing under various uncertainty

conditions. AFHRL-TR-83-19, AD-A132 051.
Finstuen, K. & Alley, W.E. Occupational and
personnel correlates of first-term enlisted tenure in the Sorensen, P.H. & Pennell, R. Technical training:
Air Force. AFHRL-TR-82-36, AD-132 346 Development of instructional treatment alternatives.

AFHRL-TR-82-32, AD-AI23 323.
Finstuen, K., Weaver, C.N. & Edwards, J.O., Jr.
Occupational attitude inventory: Use in predictions of Wooldridge, L., Kelly, M.J., Obermayer, R.W.,
job satisfaction, reenlistment intent, and reenlistment Vreuls, D., Nelson, W.H. & Norman, D.A. Air
behavior. AFHRL-TR-82-21, AD-A121192. combat maneuvering performance measurement state

space analysis. AFHRL-TR-82-15, AD-A121 901.
Fiscal Year 1984-Air Force technical objective
document. AFHRL-TR-83-3, AD-A130 179.

UNCLASSIFIED TECHNICAL PAPERS DISTRIBUTED IN FY83 S

Albert, W.G., Koplyay, J.B. & Whitehead, LK. Boynton, T.A. Table computation program: Users
REGRX: A computerised stepise regression algorithm manual. AFHRL-TP-82-41, AD-A128 268. %
with residual analysis. AFHRL-TP-82-40, AD-A123 0
987. Buescher, R.M. (Ed.). Utilization of people-related

research, development, test, and evaluation: First V
Askren, W.B. Human factors products: A one-act annual report. AFHRL-TP-83-4, AD-A130 330.
play with epilogue. AFHRL-TP.83-34, AD-AI33
354. Bueseher, R.M. (Ed.). Air Force Human Resources

Laboratory annuWe report FY82. AFHRL-TP-83-15,
Berry, G.A., Weaver, C.N., Watson, T.W. & AD-A129 552.
Finstuen, K. Bibliography of militay and non-
military personnel turnover literature. AFHRL-TP-82- Chambers, N.C., Brakefield, J.C., Yahiel, D.I. &
22, Al-A122 895. Fulgham, D.D. Stres assessment through voice %

analysis. AFHRL-TP-83-47,AD-A132 577.
Bora, J. & Young, LR. Spatial orientation and
motion cue envionment usudy in the total in-flight Clark, H.J. & Potempa, K.W. Flying training R&D •
simulator. AFHRL-TP-82-28, AD-A 129 391. at the Air Force Human Resources Laboratory.

AFHRL-TP-83-24, AD-AI30 250.
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UNCLASSIFID TECHNICAL PAPERS DISTRIBUTED IN FY83

Datko, LM., Casaidy M.J. & Ruck, H.W.
Standardived position oriented training system
(SPIOMh Tak litin generation pwacdures. Liberati, G.L Technology for acquiring saupportablfeV
AFHR.-82-16, AD-A120 119. "syem: Maaerial overvew of teat and evaluation.

AFHRI-TP-83-1O, AD-AI28 742.
DeMaio, J.C. Velocity control decsio-makimg.
ability: Rtelatiship so flying capability ad McCombs, B.L & Dobsmvolny, J.L Student
espenence. AFHRL-TP-83-32, AD-AI136 546. motivational skill training package: Evaluation for

Air Force sechnical training. AFHRL-TP-82-31, AD- P
Duff, J.M. Ra wisual image comipensation, for head A123 542. 4

motion paa #ctu- s a function of object
distance. AFHRL-TP-83-37, AD-A132 915. MTA Publications Committee. Proceedings: 24th

Dub.,W.M. Electicalannual coqep~unce of the Military Testing Association.
Dub, WM. lecricl pwerfin poecton. AFHRL.W-83-16, AD-AI26 554.

AFHHLI-WP-82-38, AD-A126 229.
Pierce, B.J. Log atitude simulator training: A-10

Faunkl R. & Baker, R. Integrated cuing a&ircq AFHRL-TP-82-43, AD-A130 794.
reuirmet (ICA) atudy: Feasiilt analysis and
demonstration study. AFFILTP4-22 (1), AD- Preidia, R.J. & Hoilingswouth, M. Weapon system,
A131 039. casting: An ivestigation into caute-ffct

relationships. AFHRL-TP-83-13, AD-AI29 050.
Farell, R. & Baker, R. Integrated cuing
rsvuireen (ci) atd* Dmouaat rtion, database Rors, C.R. & O'Hae S.A. PRISM:- A general
and userr guide. AFHRL-TP-82-25 (H), AD-A131 pus pose programming system. AFHRL-TP-82-44,
119. AD-AI26 228.

Finegold, LS. & Asch, A.J. Development of.a low Schvaneveldt, R.W., Anderson, M., Breen, T.J.,
omt 3-diensional coniputer graphics training sytem. Cooke, N.M., Goldsmith, T.E., Duuso, F.T., Tucker,
AFHRIL-P-45, AD-AI24 557. R.G. & DeMsio, J.C. Conceptual structures infighter

Hdmu, CJ. &Mcknne, W.. AMCpilots. AFHRL-TP-83-2, AD-A129 885.
media 1eeof~ecn syte Sm. AFHRL-TP-83-26, Thiasen, D. & Wainer, H. Corgldence enveopesfor
AD-AI29 510. in -- onotonic flmncions: Principlfes, derivations, and

Hughes, R.G. & Graham, D.D. Deiaie ihe evainpie. AFHRL-TP-82-37, AD-AI126 230.
trainin consideratins. AFHRL- 1?84 , AN30 Thiasen, D. & Wainer, H. htem, response theory:
284L (Limited toUS Gov't). Some standard erros. AFHRL.-T-83-12, AD-AI29

804. I
Hunter, D.R. Comparison of live and simulated
adaptive amst. AFHRL.-Th-82-35, AD-A124 167. Thomas, D.L Computer basd maintenance aids;'

sytmM Prelminary deveopwsent axid evaluation of.a
imens J.M. & Barchus, W.L Minuteman potooype. AFHRIT-82-24, AD-A120 627.
main~eanoe training aim uatr. Maintenance
trainin mnabysi and functional speiainVineberg, R. & Joyner, i.N. Teak-related job reading
develoment. AFHRLTP-82-18, AD-OW 736L inventory: Develpment and field vrial co powoWp.
(Limte to US Goy't). AFHRL-TP-82-46, AD-AI130 667.

Lames, J.P. & Winterbaner, A.E. Micro urminal/ Warner, H. D. Instructor station Alaw for use in T-
mlcrodwh testing symtm. AFHRL-TP-82-17, AD- 37 flickt simulation training. AFIF4TP8-8,

A121017.AD-AI34 845.
IA*, A.T. & Lidderdala, L.G. Visual scene simulation Wilper, D.L & Eachenbrenner, A.J., Jr. Formamsfor N

uvglr~mnt fr C.SAIC-141B aeria rqlbeling part ekacronic disply of maintenance Wstrations: A
Mob .1m. AFHRL-TP424, AD-A128 769. pu wnry evaluaion AfHlRL-TP-83-, AD-A129

408.
lad"a, M.V. Idenotyng digrawnt ite rspns
mum. A1IRLTIP-S33, AD-AlSI 259.
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SPECIAL REPORTS DISTRIBUTED IN FY83

Cowan, D.K., Thompson, N.A. & Guerrieri, J.A. Ruck, H.W., Cassidy, M.J., Datko, L.M. &
Appraisal and merit pay systemu for Air Force civilian Washington, W.N. Str ~ardised position oriented
general managers. AFHRL-SR-83-20, AD-AI29 tainin system (SPOTS). AFHRL-SR-82-13, AD-
124. A123 804.

Roberts, D.K. & Ward, J.H., Jr. General purpose
person-job match systm for Air Force enlisted
accessions. AFHRL-SR-82-2, AD-AI122 664.

PAPERS PUBLISHED IN FY83

Allen, G.L, Secunda, M.D., Solos, E. & Morgan, Liberati, G.L. ASSET: An acquisition tool.
B. B., Jr. Evaluaion of rate parameters as predictors Logistics Directions, January 1983.
of the acquisition, decay and reacquisition fomple~x
cognitive skilL,. Technical Report No. TR-82-27. Lehman, D.F. & Kyilonen, P.C. Individual
Center for Applied Psychological Studies, November differences in solution strategy on spatial tasks. In
1982. Diflion, R. & Schmeck, R. (Eds.) Individual

Alluisi, E.A. Aircrew training and simulation R&D 1983. anCgusin e or:AaemcPes

at AFHRL Training Technology Journal, September
1983. Longridge, T.M., Knak, R. & Personnel of Dalhousie

University. Flying performance of the Advanced
Alluisi, E.A. & Meigs, D.K., Jr. Potentials for Simulator for Pilot Training and Laboratory tests of
productivity enhancement from psychological research vision. Human Factors Journal, Februatry 1963.
and development. American Psychologist, April 1963.

Nunns, W.A. Advanced instructional system.
Clark, H.J., The Air Force Human Resources National Technical Iqnforation Service (NTIS) Tech
Laboratory. Medical Service Dipes, Volumie XXXIV Notes. Center for the Utilization of Federal -

No 2, February 1963. Technology, July 1963.

Daliman, B., Pieper, W.J. & Richardson, J.J. A Poiman, D.L. & Dailman, B. Project TRIADS:
graphics simulation system: Task emulton not The foundation for military computer-baed training.
equipment modeling. JoWuna of Computer-Based Joural of Computer-Based Instruction, Fall 1963.
Instruction, Fall 193.

Pohlman, D.L. & Edlwards, B.J. Desk top trainer.
Genet, R. On base-level stocking decisions for low Transfer df training of an aircrew procedural task.
demand items. Air Force Jouna of Logistics, Fall Journal ofr Compuser-Based Instruction, Fall M93.
18.

Snow, R.E., Kyilonen, P.C. & Maryhatlek, B. The~
Hamber, R.N. The simulation of high speed aircraft topography of ability and learning corrlations. In R.
flighL Scimt4 American, November 196. St -br (E. Aduances in the Psychology of Human

Inateligece, Vol 2. Hilasdale. NJ: Lawrence
Kyflonen, P.C., Lahman, D.F. & Snow, R.E. frects Eribaum Associates, 1963.

d opa~o, strasegy traininga&Wdtaskfacessan theV
W tas performance. Journal of Educeorsnal

08M u npress.
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PRESENTATIONS AT PROFESSIONAL MEETINGS

Alley, W.E. & Matthews, M.D. Relationships
betwen pedicted job satiaction and atrition. DeMaio, J.C. Flying ability and understanding of
American Psychological Association Convention, vehicle control. Human Factors Society Meeting,
Anaheim CA, August 1983. Seattle WA, October 1982, and 4th Interservice/ ..

Industry Training Equipment Conference, Orlando FL,
Askren, W.B. Maintenance and logistics factors in November 1982.
computer aided deign. National Aerospace and
Electrinics Conference, Dayton OH, May 1983. DeMaio, J.C., Rinalducci, E. & Brooks, R. A

prychophysical technique for evaluation of simulat
Balleutine, R.D. & Weaver, C.N. AFHRL Manpower visual displays. 4th Interservice/Industry Training
& Personnel Division productivity research. Office of Equipment Conference, Orlando FL, November 1982.
Naval Research Productivity Symposium, Arlington
VA, June 1983. DeMaio, J.C., Rinalducci, E.J., Patterson, M. &

Brooks, R.B. Psychophysical assessment of simulated
Bell, H.H. & Geltmacher, H. Flight simulator visual visual displays. Aviation Psychology Symposium,
sy em: Technology Vmds and perceptual iu. Columbus OH, April 1983.
2nd International Conference of Event Perception.
Nashvilie TN, June 1963. DeMaio, J.C., Rinalducci, E.J. & Brooks, R.B.

Pilot oriented performance measurement. American
Benry, G.A. & Matthews, M.D. Predicting job Psychological Association Convention, Anaheim CA,
aiction and job perfimance. 24th Annual August 1983.

Military Testing Association Conference, San
Antonio 24th Annual Military Testing Association Eades, J.A., Ree, MJ. & Kadura, G.M. The
Conference, San Antonio TX, November 1982. jackknif: Its applications to test equating. 24th

Annual Military Testing Association Conference, San
Brooks, R.B. Specialfunction trainer. Interservice/ Antonio TX, November 1982.
Industry Equipment Conference and Exhibition,
Orando, FL, November 18. Edwards, B.J. & Pohdman, D. Special function

trainers. Air Force Conference on Technology in
Brooks, R.B. & Gallaher, P. Radar warning receiver Training & Education, USAF Academy CO, April

-t-Mc htrain description. Air Force Conference on 1983.
e:hnoiny in Training & Education, USAF ftrse

Academy CO, April 1963. Efron, U. & Brats, P.O. The use of tranie t
capiance measurements for direct determination of

Burns, H. TOPOI: A brrutonning program. minorty camer 1#ime in lowd MOS structures. -_
Pennsylvania Associates of Colleges & Universities. IEEE 41st Annual Device Research Conference,
Hershey PA, September 1983. Burlington VT, June 1963.

Camp, R.L, Brown, R.H. & Ruck, H.W. Elison, C.D. A new look at the role of simulators %
Irpeiet ie of an Air Force occupauional research in USAF training systems. An emergung position.

bank. 24th Annual Military Testing Association Royal Aeronautical Society Symposium, London
Conference, Son Antonio TX, November 1982. England, April 1983.

Chrisal, R., Payne, D., Weissmuier, J. & Anderson, Eulberg, J.R., Peters, LH., O'Connor, E.J. &
N.S. LeaMin abilities measumment program. Watson, T.W. Performance constraints: A selective
Psychonomic Society Meeting, Minneapolis MN, review of relevant literature. Annual Meeting of the
Novmbe 1962. Southwest Academy of Management, Houston TX,

March 1963. 0
Clark, Hi. & Potempa, K W Flyin training R&D
at Air Fore Human Reoure Laborary. Aviation Fairbank, B. & Rifling, F. A biriaft oudier
Pyhology Symposium, Columbus OH, April 193. deection and rlacment heme. American

Psychological Association Convention, Anaheim CA,
~ .. Transposble instructional August 1963.

2 :"M N ". symtm (TRADS). Manpower,
Affairs & Logstics Conference, WashingtonDC, May I t. ,
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PRESENTATIONS AT PROFESSIONAL MEETINGS

Finegold, L-S. Three-dimensional computer graphics
£raining fechnolqgy for Air Force weapons directors. Hedge, J.W. A focus on global measures of appraisal
Air Force Conference on Technology in Training and system success/failure. 43rd Annual Meeting of theP
Education. USAF Academy CO, April 193. National Academy of Management, Dallas TX, August04

Frekany, G.A. & Cream, B.W. Command and
control decision making. Human Factors Society Hoffmam, C.J. & McKinney, W.A. Advanced
Meeting, Seattle WA, October 1962. technology: Multi -media communications (ATMC)

teleconferencing. Teleconferencing and Interactive
Garcia, S.K. Relative time spent rating scales: A Media Conference, Madison Wisconsin, May 1983.
historical perspective. 24th Annual Military Testing
Association Conference, San Antonio TX, November Hughes, R., Graham, D., Brooks, R., Sheen, R. &
1982. Dickens, R. Tactical ground attack. On the transfer

oftrinng frmflgtsiwatrt Red Fla range
Gardner, G.Y. & Gelman, B. Simjplied scene eeis.Itrrvc/dutyEipment Conference
modeling using quadric surfaces and texturing. 4th and Exhibition, Orlando, FL, November 1982, and
Irterservice/Industry Training Equipment Conference, International Conference on Simulators, Sussex
Orlando FL, November 1982. England, September 1983.

Geri, G.A. & Zeevi, Y.Y. Mot"o ferqOfcs and Hughes, R.G., Lee, A. & Kerchner, R. TAC
selective rivalry suppression in binocular viewing of Brawler: An application of engagement simulation
dynamic noise. Optical Society of America Meeting, modelin to simulated visual system display
Tuscon AZ, October 1982. requirements for air combat maneuvering. Aviation

Gott, S.P. Basic skills in the Air Force: Developing Pyhlg ypsuClmu H pi 93

an integrated, task-oriented assessment and Jansen, H.P. Identifiation of rating policies in
enhancement system. American Educational Research training emphasis task factor data. 24th Annual
Association Annual Meeting, Montreal Canada, April Military Testing Association Conference, San Antonio
1983. 7X, November 196.

Gott, S. P. Measuring occupational physical demand: Johnson, C. A. Multi-user operation with single thread
Which tasks are salient? American Psychological version of X2K (Univac spec&/1). Association of
Association Convention, Anaheim CA, August 1983. System Two Thousand Users for Technical Exchange

(ASTUTE), Austin TX, April 83.
Gould, R.B. & Hedge, J.W. Air Force job
peformance criterion development. American Kantor, i.E. The Air Force pilot selection and
Psychological Association Convention, Anaheim CA, classfication research program. Aviation Psychology F
August 1983. Symposium, Columbus-OH, April 1983. Z

Harris, J., Krahenbuhl, G.S. & Malchow, R. Stres Kavanagh, M.J. Hedge, J.W. & DeBiasi, G.L A
respons in pilots: Uinary biogenic amindeminabolic closer look at sh coflae ofexcretion rates. American Society for Neurochemistry system acceptability. Annual leeingoft-heopastern
Meeting, Honolulu HA, March 1963. Academy of Management, Pittsburgh PA, May 1983.

Harris, J., Krahenbuhl, G.S., Biochemistry of stress: Keliog, R.S. Visualperceptual aspects of an F-4G
Urinar biogenic a'ie/etboi execretion rates in accident. Human Factors Society Meeting, Seattle,
exercise. Annual Meetng of the International Sociey WA, October 196.
of Nrch isrVanovr BC, Canada, July
198. Killion, T. Companion trainer airrft: Aspect Of
Harris, J., &Krahenbuhl, G.S. Stres response in Seattoe, Socet Meeoerng,2

p"-ts Urinary biegwnic amindeteabolic exea'etion
raoe 07I. Thurd Symposium on Catecholamines and King, M.A., Demmy, W.S., Shod, S.A. & Hoer
Oduar Neuruansinitters in Stiwsi, Smolenice Castle A.E. A model of the diagnostic pocess for

C~scosoaki, mad International Congress of maintenance of aviounics. 196 Automatic Testing
Cathecholamines, Goteborg Sweden, June 196. Conference, Dayton OH, October 198.
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PRESENTATIONS AT PROFESSIONAL MEETINGS

Kruk, R., Regan, D., Beverly, K.I. & Longridge,
T.M. Visual csannel senuitivity and pilot performance Salas, E., Secunda, M.D., Allen, G.L. & Morgan,
in a flight simulator. Human Factor Society Meeting, B.B., Jr. Learning rates in op cognitive tads:
Seattle WA, October 19 2. Implications for trainability. Southeastern

Psychological Association Annual Convention, Atlanta
Marcefliano, V. Novel report writer techniques. GA, March 1983.
Associaion of System Two Thousand Users for
Technical Exchange (ASTUTE), Austin TX, April Seat, J.C. & Geltmacher, H. Wide fele-o--viw
1983. visual diplay technology for flight simulaos. 0

National Aerospace and Electonics Conference,
Mathews, M.D. Vocational interests and job Dayton OH, May 1983.
saula -on- Effects on turnover among Air Force
enistees. 24th Annual Military Testing Association Skinner, M.J. Retrained airmen: Volunteers vuerus
Conference, San Antonio TX, November 1982. non-volunteers. 24th Annual Military Testing

Association Conference, San Antonio TX, November
Matthem, M.D., Weaver, C.N. & Tuttle, T.C. 77e 1982.
measurement of orgamntional poductivit: A
descripton and field test. 24th Annual Military Stansione, T. Navigat on a defnsive systems
Testing Association Conference, San Antonio TX, simula in the U-2 codit pocedures trainer.
November 1982. National Aerospace and Electronics Codmce,

Numeyer, R. Companion trainer aircrjb Concept Dayton OH, May 1963.

d96mition and evaluation. Human Factors Society Stephem, S., Dickens, T.M., Widder, P. & Sheen, .
Meeting, Seattle WA, October 1982. R.L Red Flag simuation. Development of an

interactive, high threat combat environnm. 4th
Pierbe, .J. A-10 low alitude simuatr training. Intemervise/ndustry Trining Equipment Conference,
Human Factors Society Meeting. Seattle WA, Orlando FL, November 1962.

-aD_. Stoker, P. Validity of the Afton mechanisms .estfa
Pohlma, D.Lm Tiia pt selectton. Ameriaa Pyk hooal

-at delivery systm (IADS). Joint-Services Association Convention, Anaheim CA, Augus 196.
R&D Projec Steering Committee, Washington DC, 4
Febsuary 1963. Veetch, M.H. & Calvo, A.B. Reasbity k966611c

analysis techniques for fault tolean ardhitcture.
Ploim, D.L Automatic te equpmen maintenance National Aerospace and Electronics Conofuwae,
taiming. National Security Industrial Associaion, Dayton OH, May 1967.
Tauoaa FL, Febtusay 1963.

Vinebe& R. & Joyne, J.M. A tak level d ut,
Pohlman, D. L Tranea fr vux traninm desk top for desribing job readin. 24t Annual Militl
mwusm so actual a 09v equmnt. Air Force T s Aocia Conence, San Atonio X,

T= in Tranng&Eduastdon Meeting, AF Novemb1962.
Academy, April 1983.W , .L Proane eauentrqiees

P man, D.L r t o om DoD to in% deni WIsc spor for *.etional
t p secor. Concil Chi f State School simulas. Royl Aeronautical Society

03m , August 196. Sympoim, London England, April 1963.

Pebe~a, D.J. Utiit ad uiitdien di adanced Ward, J., Strategi. for cqpaitmeug on inhvdualtntieioa na r aini de.cs .~--~ - esne
NGLaare deins iirne miiaypronl system s. The Institute

Cudao. Dato OH, sM . and Eetoisanp n Seo Meeting, San Diego CA,

Rse&hseia H. & Schpper, L "m poesing of Ward, J., Matching teaches and m m uusomimuae
e ~ -1h m tiin a Adium"n task eupecen &W d eutenes. RV P'Dolt Kappa

1 Asociation Convntio, Chicag L, Meeting, San Antonio TX, N1 nb 1982.
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PRESENTATIONS AT PROFESSIONAL MEETINGS

Watson, T.W., Definiion, claufauo and Watson, T.W., Eulberg, J.R., Peters, LH. &
S merement of turn~ in c'iian and military O'Connor, E.J., Performance constrainu: A selecswe
contest. 24th Annual Mifitary Testing Association reiew of r researh literawure. Annual Meeting
Conference, San Antonio TX, November 1962. of Southwest Academy of Management, Houston TX,

March 1983.
Watson, T.W. Proces models of numem r within an
open-system contet. 24th Annual Military Testing Weaver, C.N., Air Fore Human Resources Manpomr
Association Conference, San Antonio TX, November and Personnel Duison (AFHRIUMO) poducoity
1962. research. Office of Naval Research Productivity

Symposium, Arlington VA, June 1983.Watson, T.W. (Chair). New &-ection in nanot

reearh. Probems and promise. 24th Annual Yasutake, J.Y. Training Systems Division R&D
Conference of the Military Testing Association, San programs. Colorado-Wyoming Association of
Antonio TX, November 1962. Industrial/Organizational Psychologists, Denver CO,

April 1983.

CONFERENCES/WORKSHOPS HOSTED BY AFHRL IN FY83

1-5 November 1982 Annual Conference
of the Military Testing
Association,
San Antonio TX

14-16 March 1983 Learning Research
Workshop,
Brooks AFS .

5-7 April 1963 Interservice Training
Review Organization
(ITRO) Coordination
Meeting,
Lowry AFB CO

7-8 April 1983 Tri-Service Instructional
Application Delivery
System (TRIADS) Working
Group,
Lowry AFl, CO

20-23 September 1983 Productivity R&D Planning

DBrs TX
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DIRE CORY

Colonel Alfred A. Boyd, Jr. Mr. Robert L. Eady
Commander Chief, Executive Support Service
AFHRLICC AFHRL/SU
Brooks AFB TX 78235 Brooks AFB TX 78235
(512) 536-2665 (512) 536-3386
AUTOVON 240-2665 AUTOVON 240-3386

Colonel Anthony F. Bronso, Jr. Colonel Carl D. Eliason
Vice Commander Chief, Operations Training Division
AFHRL/CV AFHRLIOT
Brooks AFB TX 78235 Williams AFB AZ 85224
(512) 536436 (602) 988-6l
AUTOVON 240-3605 AUTOVON 474-6561

Dr. Earl A. Alluisi Colonel J. P. Amor
Chief Scientist Chief, Manpower & Personnel Division
AFHRL/CCN AFHRL/MO
Brooks AFB TX 78235 Brooks AFB TX 78235
(512) 5363605 (512) 536-2244
AUTOVON 240-3605 AUTOVON 240-2244

Dr. Herbert J. Clark Colonel Donald C. Tetmeyer
Director, Plans & Programs Office Chief, Logistic. & Human Factors Division
AFHRL/XR AFHRL/LR
Brooks AFB TX 78235 Wright-Patterson AFB OH 45433
(512) 536-3611 (513) 255-6797
AUTOVON 240-3611 AUTOVON 785-6797

Dr. Robert A. Bootenberg Colonel Graham P. Crow
Director, Analysis & Evaluation Office Chief, Training System Division
AFHRL/OA AFHRL/ID
Brooks AFB TX 78235 Lowry AFB CO 80230
(512) 536-3942 (303) 370-2955
AUTOVON 240-3942 AUTO VON 926-2955

Colonel William C. DeBoe Lt Colonel James R. Mosley
Director, Applications & Liaison Office Chief, Technical Services Division
AFHRL/AZ AFHRL/TS
Brooks AFB TX 78235 Brooks AFB TX 78235
(512) 53&3426 (512) 536-3 l
AUTOVON 240-3426 AUTOVON 240-3841
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